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AP G AR 15 RIGGAIEH . SEmAM S8 16%I1 73 BEE. 27%MFh 74, 3001145
S AB%IAIEAPI TR R 146%I1 AT BES . B AR FR A IR B A% 1 S0 e
DRI 3 A B 20N A — 58 ISR, X ] e WP AR R R A 5 1Y) EPSPS AR IAHEAH —
SEMIR R . AWFFUR I EPSPS HUFR B A KL — ELIa i I DR 21 3 AR R Ak

A DAAE— e FERE T v B A R A 0 2B 35 sk G A5, M AT Rl Iok o AR 0 2 A
R BRSNS T AL 251, 0 LA AR BB AT IR o

REEFE: EPSPS; HUERGIFALN; Wiz, Wl AR, SEE; k), Ease
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# ZE:. MicroRNA &5 - s/ RNA, T80 Jn KT 15 HAEIE R 1
FiE . WEFURIL microRNA MY S S5 E KR B IR E, 101 HAE 2 Ppodi e e N 2%
Ik R e A LR A o KR 1 AP A2 R EH KR 5 R LA TR AR A ( Xanthomonas
oryzae pv Oryzae, X00) 5K — g i P 5, e A dee) S8 /KR A B ™ FE 11
MEIHTFZ

FRAE AR A BRI 85 23 e 1 k0 9 i SHS 21 F1 ARS8 B 173 2d S
MIRIEEE R, M AEYE B it 3 ML i B microRNAs, M kR T 3
W I miR1858a, S %¢ )t g i PCR HARAESE T SH5 fE4FiHr 173 )5 5d,
mMiR1858a Kkt (p<0.01) [, XEIEEE S KA. St T
MiR1858a £ /& i Bl 8411 FIHTH S Fl SHE Hmg N AR 173 LA A 9 AN FFEfE =
A0 R /R S 5d 2R IA 7K, 4 R B AR SHS A miR1858a ml Hi )i 22 A~
F A TR NRR I BB, TR SRR 8411 v miR1858a I IA N F A I TR N 1)
Wi 157 D) 22 B0 8 % AR Ak ol . %5 SH5 W miR1858a ik I F il (1A /N ik
P3. P4, P6. P7. P9 il P10,ifj/N P2, P5 il P8 i miR1858a ik Fifi. £F I i
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P2. P5 I P7 $5h{JG C B 2 10284k 8 P3. P6 Al PO [l R I 2 Fif. U504
RINEFRR P3. P6. P8 Al PO /IR, miR1858a FIAFERK. FT 2 AN A AN S i
e, XL g AR W AR AR HRARN 1 A Jo3 BT R R, miR1858a 1 fEe 21— & (A
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(1. WA S IR, TEJRR AT 210042; 2. Bt R frdBHE e, VL5 H 5( 210095)

W B IR RO RIS AU A PR, RN L Tl R
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JE 12 ANHSRE AR OCPER AR AT I 8 S AR b S5 BoR: RSERE AT
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TR I T 5 e e L LA BT, AR A R PR R R OR BRI K
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PEPEMIPETEIRAE T W IOUESE o (RN, 45O I TRDRT R 53 A3 1R 20 AT W0 36 W i o6 25 i b
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FEEE: WEEER, BN KU 0 TUEE: MM RTE ]

Taxonomy and phylogeny of Leptolejeunea (Leptolejeunea, Marchantiophyta) SHU
Lei, ZHU Rui-liang (School of life Sciences, East China Normal University, Shanghai
200241, China)
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AFFEHERSE 5 B E AR E IR AR . AR
HWHITTEIR K TS ER

BXH, EFA, REmY, @A

LR A fr B A b MRS S 2 FEPESE IR %, T AT/ 310058

8 E: oI R ACERA AR, B R LIRS S M, T
SRR 2 22 R 1) J R RN i 5 24 8 5 o s 4 o) H A S B ( BRAR RT A Y A S TR
(Atractylodes macrocephala Koidz.) J&“#i /\IK”2 —, HFLZFEER D H EHARNES 1
PRSI FRATER 1S RE S . JE T34 i R R s AL 0, Fk
TEREE T XN 22 N EAARBEA (BFAE 4 A HRE5 18 4 M HAL (RZ%), FIH
HPLC-DAD %5347 4 FriftEplr &, Wik ANOVA 20 #T. ST L = 1oy
BT, A2 R IRl Mantel Bl G0 T U408 (CCA), it
FIARBEAA I 22 0 A SR BERE I (R, itk BRK. WRE. HERIED Fisfhs
SEIRIAHICNE, 429 — 5 AR TR . Mantel 404145 B o, EIRAS R BEAR ] (4K, 2%
ARABLRE 15 B E DA] 7 Rt A% R B 24 W B AR OG s # I BREE 1 A &, AP AR BLRE 5
WRIBAE PR B AR B3 IEMI L AR (r=0.523 1, P=0.025); 5% PH 25 4 P s &,

A2 AL 5 PR DRl AL BE A 2 3 A G ME (r=0.027 9, P=0.352). st & iEES
ST CCA Hilt 1 (AR BE 0 3 K T IREE A FIE B8 (58.20% vs. 42.60%), HE— 20 FriEAk
WL A ZE A DTRRTE K o FRATTIAh, B AR I8 4% 2 AU R B S5 0 FEE X6 A 2% 23 A 1)
FEOO DTk DR 0 AU FE SRR T 5o D3, d8tAE ALK P AR R A 4
LA FhiE R g 1) B A 0 v T R AR A, AT B A A R A

EEH: WA T ARHLET (2012C12912)
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B OE: ) S E RN N, SR S i A R SETENLEE, AT
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IIMERE VY S REH] . AFERRHR I 2 B U IR B AR AR T, KH 5
YR ACTE AR (W B A I 2 R BEA T I SR HE R, i €0k o B9 K : B
KA GEERPE. GEERANE . DR = N AGRAL B 5 R it
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/AN I B 34 =P Rl KR d P B = B RUIE A F 2R

BIRFR Y, A&t Bo#t' R, RPE2
WYL, EEE', pEE’
(1. M REATT A R A A FE S S0 %, Y1 95470 225009;
2. VLA BRI X AR BT, TLI870H 225007; 3. VLA Rl E R T, VLIME=#E 222300)

# E: DIVLIAIT 70 SRR IIE A BN 12 AR HRKFE A (%
ARREAAD) NMEE, A 5 P R I FH AR AR 45 G R B K St o 43 A 30 v At e
(ET). BAFEFE (DC). HIEFFIA (SDC) ARG (SR) 4 N, 5T H
e FUEHR AR ILAE BRe e . g5 R, B A Y AEAR e, A [R5 Rl
KT it A B N BUIE R R A ORI & . BG4 B AR R &
i~ AR PR A GA R LA R A AH DG RS P a2 ™ 2 A IR e i e i
AR PR DK o R R i R AR AL ) AN G P TR AR AR R A K v
T BUH GRR 45 S AR AR ) — AN B R 3 I S R 2R AR R AL T A
JATHE, AHEE SRS,

REE: Rk RULRIIRCR, r &

Grain yield and nitrogen use efficiency of the mid-season Indica rice cultivars applied
at different decades JU Cheng-xin', QIAN Xi-yang!, TAO Jin!, GU Jun-fei*, ZHAO
Bu-hong?, YANG Kai-peng®, WANG Zhi-gin®, YANG Jian-chang'~ (1. Key Laboratory
of Crop Genetics and Physiology of Jiangsu Province, Yangzhou University, Yangzhou
225009, China; 2. Lixiahe Region Agricultural Research Institute of Jiangsu, Yangzhou
225007, China; 3. Donghai Prefectural Agriculture Committee of Jiangsu, Lianyungang
222300, China)

Abstract: Improvement in rice cultivars plays an important role in the increase of the grain
yield. However, little is known about the relationship between yield production and
nitrogen use efficiency of mid-season indica rice cultivars during the improvement process.
In this study, 12 typical cultivars (including hybrid combinations) applied in the production
in Jiangsu province during the last 70 years were used, and classified into four types of
early tall(ET),dwarf cultivar(DC),semi-dwarf cultivar(SDC) and super rice(SR),according
to their application times and plant types. The results showed that grain yield and nitrogen
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use efficiency was progressively increased with the improvement of cultivars under each
nitrogen rate. The super rice cultivars had a higher biomass and nitrogen accumulation,
higher activities of root oxidation and nitrogen metabolic enzyme and leaf photosynthetic
rate when compared with any other types of cultivars, which would result in higher grain
yield and nitrogen use efficiency for super rice cultivars. The root oxidation activity and
photosynthetic characteristics of super rice was the largest at the heading stage, but the
decline of them was faster for super rice than for semi-dwarf cultivars from heading to
maturity, which could account for an important physiological reason for a lower
filled-grain percentage of super rice. It would be an important approach to further increase
grain yield of super rice through an increase in root activity and leaf photosynthetic rate
during grain filling.

Key words: middle-season indica rice; nitrogen use efficiency; grain yield
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AR R B A AR R
B BEZL RRE T

(1. B, 200231, 2. BETTRKREGISTA, FiE 200232)

B E: EMAAREKMT, WE TR ELZEE (Taxus chinensis (Pilge) Rehd.) . =
M5 %2 (T. yunnanensis Cheng et L. K. Fu). ZR1b4L 5 A%(T. cuspidata Sieb. et Zucc.).
B 74542 (T. chinensis var. mairei (Lemee et Levl.) Cheng et L. K. Fu) Fflg W4 o
12 (T. media cv. Hicksii) 45 5 2L SAZHHDI IR FE 2. D& HIPIoE A, 251500
RS, VHE TR i PR, R T AT M AR A RO . AR
). ANF R RLL GAZ AR AR AR 22 57, Pl MG W RORE S B e 38 LA g v 41 55
Khnt, MITA MR SR, RGN E LGRS . N5
ANSY 2 T 7S = S A S TINA SRR Tl W W & LA NGR A R Sy Y G

KGR AGERY): BB R B AR
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RIRFERFES B FRELh e & 1R R
FACH BRI

GUFTARBR O 2 E Ry AR 77 [ K R 6 S 77 6, W T 22 3113000

& ZE: &M (Torreya grandis) ZKERFA KM TR, ZEMA 40 KA. MM E
TR TR A FE DA KR E DT R I0E, AR T LIRS L%,
T N TSN, (HH AT E =i s B EE. Rk, AWF7CRIKE R, 75k 2 4E2E4)
IR 4 P E 97 15 d Ja, X4 THTRET 5 IR IR] 50 255 (0. 4.8.16 AT 32 mmol £ NH,NO3)
H 5 MR A EELS (NHS N T NOs-ND L] 0%, 25%. 50%. 75%F1 100%) (AL, %A%
WRPEAEFAE ] NHiNO3, NOg-N {81 /] Ca(NO3), 4H,0 1 KNO3, NH,'-N {811 (NH,),S04;  H4b 2
FA 5 K, RIS 3 bk B JE XA R 1) 0 R E A LB B S i (1 4 25 . AR
B, MEERPOLS USRS E. MREEE (NR) « SRR SKEE (GS) Mgkt 1w
F, BIEHE—2 TR FE WA AN LB A AR L i A BAE S 22 5 . 3R BEM 0 1Y
% 8 mmol LI, MHFHIEAHEZE (Pn) o PSISEZFRBL 3R . HagEaE, HaESE. 1
B, M-SR, BEOESRIRE (PNUE) 5 ETHES, mER s EwE (16 Al 32
mmol L) I 5 FRE#H . HHaEHE (0 mmol L AHEL, &AL RE (32 mmol L) AR
THIRIE R (NR) « NH, FIBARM A BEE Al (GS) o MR FETEALLBEIN 0%H nEl 50%
IF, R Py RS BRI NOg 2 fx NR S PRI S8 hi,  17 24 50 25 1 2% Lol 7488 o
i (75%~100%) , JLPn. mf@f. AL %0 NOs & &l NR 3EVERIMisb . 45K H: &8
RPN e TR AL B ARG, S M gl i AR R dE Y, NI S A AR
F U G B R P« 75 HE BT NH,™-N B NO5-N A7 B S (K, 24 NH,™-N B NO5-N % 50/50
IS BE A% B Lp 3 A S P (R A 1R T . S sn . 046 32 B8 R 70 2 MR S AR

B AHE; ZEKT: NH,-N/INOs-N; Jaa4rtE: &ACH

Effect of different concentration and form ratios of nitrogen on photosynthesis and nitrogen
metabolism of Torreya grandis in seedling stage HU Yuan-yuan, TANG Hui, YU Wei-wu, SONG
Li-li, WU Jia—sheng® (The Nurturing Station for the State Key Laboratory of Subtropical Silviculture,
Zhejiang Agriculture and Forestry University, Li’an 311300, China)

Abstract: Torreya grandis, a tree species with significant economic value, has drupe-like fruits with
nut-seeds that have been used as food and indigenous medicine in China. In general, T. grandis trees

grow on hills and mountain slopes with relatively nutrient-poor soils, especial suffer from nitrogen

YR EIEF E-mail: wujs@zafu.edu.cn
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deficiency. In the present study, effects of different concentrations (0, 4, 8, 16, 32 mmol L™ NH,NO5)
and form ratios of nitrogen (the ratio of NH," as 0%, 25%, 50%, 75% and 100%) on chlorophyll content,
gas exchange parameters, chlorophyll fluorescence, leaf macro-element content, nitrate reductase (NR)
and glutamine synthetase (GS) of two-year-old T. grandis seedlings were studied. A completely
randomized design with 5 replicate per treatment and 3 sample plants per replicate was adopted. The
photosynthetic rate (Pn), chlorophyll content, PSII actual photochemical efficiency, leaf macro-element
content (N, phosphorus and potassium), photosynthetic nitrogen-use efficiency increased when N
concentration varied from 0 to 8 mmol L™. However, those parameters decreased at higher N additions
(16 and 32 mmol L ™). Compared to nitrogen deficiency (0 mmol L), NR and NH," increased and GS
decreased at the highest N addition (32 mmol £.%). During the N form treatment, the Pn, leaf
macro-element content, NO3 content and NR increased when the ratio of NH," increased from 0% to
50%, and decreased when the ratio of NH," increased from 75% to 100%. These results suggested that
fine N supply promote the growth of T. grandis seedlings, too high N addition was toxic to plants,
consequently, inhibited their growth. We also concluded that T. grandis seedlings had no obvious
preference to NH,"-N or NO3™-N. The mixed supply of NH,"-N and NO5-N at the ratio of 50:50 was
able to boost the photosynthesis, nutrients absorption and nitrogen metabolism of T. grandis seedlings.

Key words: Torreya grandis; nitrogen levels; NH,*-N/NO5-N; photosynthesis characteristics; nitrogen metabolism
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BT BEVERNREMEEE
RWBALE R

ke, HS AR
CGINT A A R e ARSI 5 S RS0, T B 310058)

H ] PR U Y - e P AR A T s T SR =20 F ), BT e A
FAL B ASTERERRE, KEZEH S =4 F B £ @M el sE @M. #nd+
B A AT 8 R B DU 20 A BN 5 1) R A B A D S, i B - 35 A At a9 A R
AT OCRE, AH T PR AR 2 A A SR OV R R 2 ) Bz — o TS A M PR g ik
PP R AR B 1A AR (R BE T 3l R B R oAk, SR T % 3R B A A AT mT Re e AR
EREITIRAL o BT rb e AR IE B R T B0 2R BRI R 7 s 3 DL S 4 RE 18 7 XA
TEZE5E, SENX PR R R A VR, AR T 1 W b R A 2
PEV 15 R AR LB AL Z RV TE L.

BB CEmmenopterys henryi Oliv.) )& 9?5 %k} ( Rubiaceae) 7 1 # &

(Emmenopterys), A B @M. SRl K E s S HEE ARt
BBt A TALSE H R . A R 2 T E G X (bR 220,
A 4 23 P SC L RR S ) 600-1200 KA 1 ) 25 B3 L 3 7 i P 10 i i v P i by, BB
HMEBEE UG R, TRURA PR, R A0 B K G R R . %A
L R AT R, AR A A R R S SRR 5 L S AR IR B TS AR A AE R AR
ARG B R GE . IeAh, [ A SRR ) v P 50 PR 35 A 22 FE R (R 2 1) 23 A, R 1%
Yrh R R R AL RIS 4R 3 S HEOR SR . AL T 4x 44 DNA (cpDNA) [H] k&
X Bt (psbA-trnH, trnL-trnF, trnT-trnL). WA DNA R AR ITS 351
DA A AFLP 23 FARICIEG 28T T8 BB o3 A X 38 N s () Ja st AL 2 FE k. g%
GER DL ST ZR B A R o A FH AR IE (1) 20180 DL B s B AR et A% 2 T, A5
TR RG] S5 G ARSI (ENMD, 438 190 51 R ke s .
IE AT BRBAL (SEMD . ZEFEFERIAHT (MMRR) DL SO AL 5707 15 B4k
THARBEE A SR R . SR ER A S 2 a2tk [BH 5 B A 1
AFLPs #5347 55 Coutliers) LR 5 I& NAHCPIELEAL /L, FFdE— 858 TUR

(RDA) Jiikfft T S EARIE NI = . FERGRES R T
1 HRER

1)t 234K 5AZHE 4K DNA 69384 S AR HR4E M SRR IN R R IX B R 4t
REDHIETREN], FRM DR RERE, AT RIS R P EE R
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M EAL R R . XG55k 1 ITS FEZIH AFLP 4> T-FRic 2 B3 21500 .

BT SRR B ) SAMOVA Fi#t, FAGIE RS B4 4r AN ER AL . FlKSF (1)
Nst (0.802) B KT Gsr (0.704) (P<0.01), FM TiZ4Fh HAT I B I R i
Gk o AERUKAE b, B R B R s 2 4P (cpDNA: hy =0.928, 7t =0.002 71;
ITS: hy =0.675; w1 =0.001 95), % K #1152 4% 43 ft.(cpDNA: Fst=0.779; ITS: Fs7r=0.558),
1B & B 3t 4% 2 FF 1 1P 2 K P B8R (he=0.291, 77=0.00054; ITS: hr=0.347,

771=0.00828) . F &Rtk & 15 4L Z FE: (cpDNA: ht=0.889, 77=0.002 15; ITS: h=0.687,
o1 =0.002 2) = T4 i & (cpDNA: ht=0.818, 77=0.00196; ITS: hy=0.561, 7=0.000
85). [FIM, F A & A e A A% 0L (cpDNA: Fs1=0.823; ITS: Fsr=0.558) %% K
FIb#Bi% A (cpDNA: Fs71=0.551; ITS: Fs1=0.184).

2) AFLP 844 S AR 4544 e/ B, AFLP bRidiiE sk T &R A
B R EL 2 FEPE(He=0.217, 1=0.394), BRI s AL 404k (Fsr= 0.344), {HJHHE
WAL 2 RENE BB K R (HE=0.117, 1=0.176). &l 5 AL EF i & (s 4L 2 kel K
SEHAG AL (P He=0.212, 1=0.323; Jt#B He=0.203, 1=0.338), {H % & 1z
1934k (Fs1=0.416) . & KT AL 22 (Fs1=0.175). LT Bayesian %! f{] BAPS 5K
SRTRWI: JEHE cpDNA % R R A 1 A~ AFLP JERE, 1 g cpDNA % R I
9 > AFLP JE[RZEZH ilt. NI B 45 5 5 BAPS — 51,

3) MAREREEERIESREIN ETHEERBACARKIER BEAST
FPRIEAE i e, AL T IM BEAYE 545 235 BB B AL A 1% 2R AR IS TR) A Bt
I (2928 3.7 BT (MAY), TG &R 7 G Al e EFr g (£924 2.7 MA ),
T R TT BE 5 7 9 IR R T DL R B AR ER AR AR A A G . SR gk B
BEAST #£4T Bayesian skyline plot (BSP) #4438, Biiik R7E 0.9MA-0.25MA £
— AN Y KR B, MBS RAE 0.5MA-0.25MA 5 — AP I i ik i
R, ZJE PN ZR BB B SR MR E o JRIC e 40 AT 1 5 Btk — Ik 5K
T Ry ki .

4) A SR H 114 MFRWSMCR S TESMEE, SREY, F
P ARKEIKI (LIG: 0.13MA) EKILLAIL L&A E E X, KL AR
A ATE S H BT, RUCEIKI (LGM: 0.21MA) i B /0 A X 32 S 4L P 7E KT
SR CEFEREUD . it mE R AR, R, AR R MIE
HL A DX AR BRI LA B H AL o Z2 e LUK DY 1] 22 DA G A 7 SR H i 0 AT i
FEAR IR B UK I DL R A VUK BT #AS PP 38 B A A X o AR A AREL I T 2]
FEA K 2080 47 AR IR B AR BEK R 2 80%.

5) FREE-FAI KL 2694 KT DFDIST 1 BayeScan 2.0 A& {-3L46 M3 70
AN AFLPs [1) 555 (A7 5 Coutliers), 5 4 /M AP AE RIS H . 2 04k
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PEIEDEBN T 41 AR ELE N AT R, e 6 M7 i /b4 DFDIST Al
BayeScan 2.0 b i — MK o BE— 20 R EE DR S R R RO AR A A
(RDA) 73 3Z5 H BE (Temperature Seasonality). 4EP47K & (Annual Precipitation)
N ZEA5 KB (Precipitation Seasonality) 3X = /M85 A 16 Fik 6 M ER S G
INAEX VAU EEE P NINE EPS

6) ZEEHASHESERERE T AFLP Hdl, s 457 FEpin
(SEM) FIZ FELEFERIA4HT (MMRR) 540 M B 25 FERSSE By 6 2% [R) g4 4k
(I DTHRREE, 45 S W - M BRI 2 308 (1B D) o A J b 2 1) 15t 4% 43 AL iR A 384 FH (SEM:
0.360 £0.037; MMRR: 0.3072) K355 J) &M (SEM: 0.181 £0.151; MMRR:
0.2467) . 1M i R 55 A% 18 vr ik 20 A7 453 21 o ik B e K I 2 T WL BE ( Temperature
Seasonality) FIE JE4E#E % (Temperature Annual Range); 4E#JiE (Annual Mean
Temperature). #lE F il (Max Temperature of Warmest Month) A 51257 ¥4
(Max Temperature of Warmest Month) X2 ffa, AL TIERA AR K BT
BREE S5/ o
2 BIRMIEESR

FENE T, RO 2R ) S BTG 1S A AR UK I 2 (MoK I  Ab TRR 2R A5 A
T BEAAY AR R WEARRT S A VO AR B Y AL K- R e
U AR 1% 2 i B TR A8 A 3 A /N T B G 28 o AEREUKII AR B AR IT, PN 2R I fa
PEACTL U XA A e R P I A ey, 2k 1 % SR (IR DRI AT e, DT 22 S0 %
RGN HIFEPE B Y. (IBD) 0 SR 1) 25 [l st A% 73 A0 2 2B K T34
BiBH RN . ASRIEFES S T B R RAL 7 A I B, b AN [ X 1R i R B 7K )
ZE SN2 R R I AL A R EAE o e Jm . AW TR R I R0 S 1AL 2 R )
)43 AG VR R e st I HOR Y SRS Y R A

%

i
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A R R IR MR E

A O, X, B O
(VLI o B R 22 B i 50 BT (B 5 A LA ), Y1759 52 210014)

B OE: B AMRIRI A, 01 b A dUR e K HR I I S B AT IR X )
Ttk KRR DE IS R SR HUAR e 7 JRE o S5 2R A HU A R IR il T
JRIEAS « HAARSTTIHES 7 2O HUAREI | A i 2R3 A4 T8 B 328 ) TR 85 PR R AIE
KREETEX Tr e G5 1ZIVENZ B SR LA RBOT KRB TS %5 W

Studies on morphological authentication of Cordyceps sinensis and its counterfeits
WANG Qiong, XU Zeng-lai", LYU Ye (Institute of Botany, Jiangsu Province and the
Chinese Academy of Sciences, Nanjing 210014, China)

Abstract: Objective: From the characteristics of the authentication, Cordyceps sinensis
can be summarized to distinguish from other confused or counterfeit species. Method: To
observe the larva and stroma of Cordyceps family with stereo macroscopic identification
method. Result: Characteristics of Cordyceps sinensis and its adulterant from the base
form, between body valve arrangement and body color, body of thoracic and abdominal
digestive tract vestigial shape to differentiate. Conclusion: This method provides reference
basis for the correct identification of Cordyceps sinensis and effective development.

Key words: Cordyceps sinensis; morphological authentication; counterfeits
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T RN GG E L ROt A N #2 1 H

FAS N kIR L FEF NgE Y

(1. SRy E e A d B S EOR A e, V15 Ehil 224051 ;
2. VLI EBRE BRI TOIT (e 5 LA ), YT 059 50 210014)

8 E: ASCUURFEKIK > R AR S5 28 R 2109 F1 Z054 A ikEs Akl #iFoT
TR e ARG Y ih £k (58 m . 455038 TR Wia T 2109 1
HHCE, SALTE . ZZIB . i) CO, ¥R BEERZK A A FHRR B AR A 2% 5 1T 2054
TR Wria FOGEH AR LT 282 DL R K 73 R A2 3 R, fla)
COWRIE W FIt, WK FIHBCR BN TS, ST 2XT 2109 G4k
W/, 2109 b Z054 BEE N Tl . 7E TR MHa~, 2 Fhi po A m v ih ;4
o3, HEOGEHRLE TR, MG iR S BT

KEEwW: TRMPNE; SR, JEERAE: JEE N Lk

HEETH: HERARRFEEEYIE (31101561),
fEFMA: WL (1979—), T, WRFHERH, fid:, R, AR SR B R R K5 (E-mail: hhgjoy@163.com)
UM EEE E-mail: turfunit@cnbg.net
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B RA R AR R D Z LA E R w5

gﬁ'ﬁ’ﬁ:’? /\E ) 5/ F/{F\’ ?{f}ﬁﬁjﬁa {EIHJ%::—L-a %‘Elgil':/(%®

LI AR REBEAN BRI 1958 AR AEY) 2 B G SEh %, VT at 210014)

B OE. AR ERAT, B, AN AN R R, N K
SR BRI I o AEZE R IIR R, AT, A, IHRh /N 22 4 (1 e v A
MR R KA TEA T AR AR RERR B A A, vl B, e Y s B A K+
R, I ELS AR A oK o i s IR o € T AR AL AR N 22 4w A
BEARARIOSEM, AR R AR TR, /N2 AR AR ) Al ek o 11 2 BEAIG,
NS BT E, R, 6N 22 g A ALY ALEE (SOD) . i AL AU (CAT).
AL (POD) (1 B M 2 B2 M Y bl L, R SR n] RETE L 5%
Wi /NFZ AR — R A A B AR, BRAR T A I IR N A RPTRE 1, T S a4 (1)
BEREH. @RAREAHLN N g gt i i 22 7 A Rt — Bk oe

EEE: LA RFHE A E00FTH 4% (CX (14) 200D
Osif541:# E-mial: shiwei.guo@jaas.ac.cn
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T G ORI A e ST 2 A e S i i

W, (TR, Bisk, #H5W, TRE,
% Mk, B &, FEEY

QLI RNERR A B A E BRI LI A A7 H p 280 %, VLRI At 210014)

B E: BRI ER R AR T AR E Y A, AFE AN [ AR e
(I 52 AT AR ZE o ARSIZER IR I 90 Iy A RNIEAT T v S A I SR 45 5 o 7R3
WL H 200 mM - NaCl /KA B s pe -, B Ol gR =, DUKAR B A X)
W, RS2 30 Rkt 7 IE R 3 . Wi 3 Rl RS, 8 10 Rtk k%
AN WREKFEK, P ER R AR MR ARG . AR
Koo MR LA F Ao 38 St $d HEAT 35 o AT R K s B T, SR AV
T 90 3 e SRR Eh 1k, I BRI M IR AT & AR I B U 2[R RT BEAEAE I R R o
TR AT A R R, R EFEFMAAE F AL BT by L E RO, w A R i A v S R
IS P 97 226 (1) B2 5 Fab o ORI BR A TR AN [R) DR U A T I b Ve, 4R
AN R 8 052 R PR TR S5k P T W S 22 5, 90 A i 3R WS R T b MR iR 55 20 o — 2K,
Horp 12625, 12512, 12584 45 9 AT ERAEL, 25, 12574, 08T759 &5 7 ANk #h iU
AL Gt 16 HE BRI A ) Ay it 5 5 DAL v B R 6 i Bk 8 33 T WA A

FEE: S BB WA W ERE

EEWH . LA AR A ERIFTE ST (CX (14) 2001)
Ojf {544 E-mail: shiwei.guo@jaas.ac.cn
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e A TRAT 2 i R O PR B 8 T VA

gAY, 2 O OBKES E WL OBORY REERY

(1. VLI S ERPE BRI (R YD, L7551 210014,
2. MBS, B i 7258005 3. FAVARM AN RO EEAR A BRAF], BV 725800)

B OE: DOGRAIK A EORL, SR SRR 3 S0 N EAS RS, DA i 5 AP U AS
FEVFN bR, LB FIRIE . R IR A 7 R B I 3 Ao ik AR
T2 G5 RRW]: WAL S 5B, i ZR R U o e HAL
WE . BB T 245k AT R 100 H i, #8270 W, & 5FIORIEL 8
mL/g, AR 15 min, AT 30 'C, A RIL 2 . A6 R A TORF57 v 2K
Ak 41.1%.

KRB : DR ARG EARR

Study on rapid determination of seed oil content of Chaenomeles sinensis (Thouin)
Koehne YANG Hai-yue', YAN Yan?, GU Zhan-sheng®, WANG Qiong*, CHEN Chen’,
XU Zeng-lai*” (1. Institute of Botany, Jiangsu Province and the Chinese Academy of
Sciences, Nanjing 210014, China; 2. Baihe Technology Bureau, Baihe725800, China; 3.
Baihe Tianyu Agricultural High-tech Co., Ltd, Baihe 725800, China)

Abstract: Seeds of Chaenomeles sinensis (Thouin) Koehne were used as raw materials,
three process conditions of solvent reflux, Soxhlet extraction and ultrasonic assisted
extraction method were compared through single factor experiment and orthogonal
experiment. At the same time, oil yield and extraction cost were used as main evaluation
index. The results showed that, oil yield and extraction efficiency of ultrasonic extraction
was obviously higher, compared with the other two methods. The optimum extraction
conditions were as follows: seed particles of 100 mesh, ultrasonic power 270 W,
liquid-material ratio 8mL/g, ultrasonic time 15 min, ultrasonic temperature 30 C,
ultrasonic extraction twice, the oil yield up to 41.1%.

Key words: Seed oil of Chaenomeles sinensis (Thouin) Koehne; ultrasonic extraction; orthogonal array design
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H5A R M AL SR AR

o, B
(R RMRN K2, VLA RT 210037)

B FE: AL mEE RO LA R, ik 2 2R R DU T A A AR
R ARPAEROR SRR, W AR T @5 3K, [N UG BRI BR 5 55 3 L5
I 52 it M SRR USRI

A LAR IR Z K (Malus Prairfire’) FZWIH 5 4 R AMEAA, BEATIRZE AN
ANE AR AL AR R WA W AR AR BT AL T A S R AR
PEAAE IR FTEE HAT « MR A S R W 15 4 I B TR 4% T5% I RSV 75 30 5, 0.1%
TEoR 9 min. ZEBBCE T K BOE R SRS MT+1.0 mg/L BA+0.2 mg/L IBA, i G 40]
ik 90% LA b . B i B 3L R 1/2MS+0.5 mg/LBA+0.5 mg/L IBA, 458 25k 3.40.
K2 3 om UL BRI ZE R T ARG 9%, BRI A 1/4AMS+1.0 mg/L IBA, B4
I, AN 0.159% 5 MRk ety W 18 mr A AR 2, RIS I WU TR ki )
20 d J5 UIEZRI5 ) 80%LL L.
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TEBRFT TN 2% S 30 MG 1 2R I 2 0 A0 A R N 2
EAS, AR, BE®H, REmY, A

G R A AR 22 b M) R G 5B 2 R SE00 %, WL AT/ 310058)

o OFE: BT UURAR SRR A e i R rh ] DA s R SR A R R 2
VB, AR RT3 e AR B A K 58 IR A K Bl b F 3 20 2 K 5 1 R 3000 A AP AE R O
# (trade-off). 24 HIMEMNEE s> GRAAUIYD AR EHY) B 5 1402 D H SR
HEANA AR, B, AEAK, Pl RE =& 2 R R IE AR R B
Ve A I A= ) i BORRAEPE TS P sy (RAEARID & Eahds, B ILaTEEm
ARAEIIRE, RIEHI 2 A w2 D () B A

%2 (Scrophulariae Radix) 2 ZZFHia# %% (Scrophularia ningpoensis) (1)1
RO, W LIE b 2t <l AR 22—, FURPAE PRI P B o3 HA 55 D A8 D e ) A A4
Tk il 1728 o AR X S IR & Ak S IR B FE R R B I B AH DG, A
WEFEAN 8-11 H4y (FEFEIHRIRZIND 230 XS AT ERA R AR BE, I & H A A=)
A DURPEAARG RS 2R OFERE . BEHEIETY . me 0, M) e, 2. . fe
RSO BRE AL SRR, EILEZ AT, 8-11 A ZXS 854
R R RGBS, DA N 22 (P<0.05); 9 iy (EAEWD HIUE IR
ERKIEEIR XS & T TIEA 4 MENREENE T, (HA RO & 8 2 5 BOR,
M HIHA EREAMA R BB B AR O, Hor ARG AR 3 B2 f e K. Pearson
FHOGHE TR, XS &M s DR &S PSR B3 EA G
(P<0.05) , SCRFFRATTHTHIEE H 1 & S G BT & 2 5 IR BRI FE BOE LU 2518 . FRAE
R, JCHRLL WA RO T AR R s 17 A AR B2 DU i 1 J 20 1R o AR 0T
WA, (ERES B T A, i MR S B & A v T R AL

BATNK, ESEFRARKSARARKZ WS ERIAHCCR, JUIHE 9 A s
FEAEK AT, AT RES AR A AR T AR BN SR RAT G BRAE RS, YR
SR IS, 25 G I X7/ S N1 iz A R =21 o SN U 1/ NG ol N O o k| I
IRV SRR BRI, 2 s 2R A 2 905 A0 ) 5t R A I T s 728 3 A AR AR, H TRRAAL
LRI AERE o AN IR TRE B 17 1) 7 5 22 e B AR DIRe A G . ARSI A 4T T
REFAERAE TR, BITTRE NS 5 X 2 25 - AL 7 & REAE D FR
HOOEERN D .

R AEWFTIG DR — A KU X5 IMREERE T IR

EEH: WA T ARHLET (2012C12912); #LA AARIAHEE B BITH (LY13C020001)
O f 1 E-mail: ypzhao@zju.edu.cn
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AT E Ara h 2. 02 [HEZRIL

RO, RXF, kOB KA
CLHEREERBEEB, i 100280)

. IR S RNA, HF RS9, RT-PCR 479433 Ara h 2.02 JLK 741,
¥iZ) 751 v % 4 pMD19-T Simple Vector H, #JEE 41k pMD19-T-Ara h 2.02, &
YLTORL AT AU D) 4 52 I, R e I AR 1 R B2 ) ve B B pET-32a(+) IR % KT8 2K,
e, KR IATE Y ok pET-32a(+)-Ara h 2.02, Ff#:4k1E 14 Rosetta(DE3)H, &
IPTG #5741k, SDS-PAGE HLUKIr#, 45 A W R 3ik i 8 1 AR 71 B2y, 38
000, HE—& 3l His FREHUAIEIT Western Blotting A, 45 54 B sl oh v e e ik
TACA IR Arah 2.02. KRR ZIMEL R Arah 2.02, 550%F IPTG K. ##
PRI . 15 S SE RN (R S PR AT IR B, W e dE 410 IPTG K& 0.3 mmol/L,
FEIREL I 220 rimin, 5% 37 °C, 155 FIE 2 h,

REER: ks WIHURA Arah2.02; wifE: EZRE

Establishment of prokaryotic expression method for peanut allergen Arah 2.02 CAl
Qin, ZHANG Wen-ju, GUAN Xiao, CHEN Qin (School of Life Science, Shanghai
University, Shanghai 100280, China)

Abstract: Ara h 2.02 gene was obtained from total RNA extracted from the peanut seeds,
and by RT-PCR method using specific primer sets. Recombinant plasmid pMD19-T-Ara h
2.02 was constructed by cloning the Ara h 2.02 gene into the pMD19-T simple vector. The
recombinant plasmid was double digested by EcoR I and Hind III, and sequenced. Then
the target gene obtained from pMD19-T-Ara h 2.02 was cloned into the expression vector
pET-32a (+), named recombinant plasmid pET-32a (+)-Ara h 2.02. The recombinant
protein was induced by transforming recombinant plasmid pET-32a (+)-Ara h 2.02 into
Rosetta (DE3), and identified by SDS-PAGE and Western Blotting. The results showed
that the relative molecule weight of His-Ara h 2.02 fusion protein was about 38 000. At the
same time, effect of IPTG concentration, shaking speed, induced temperature and time on
the production of soluble recombinant protein were determined. The best conditions were
as follows, the IPTG concentration was 0.3 mmol/L, the shaking speed was 220 r/min, the
induction temperature was 37 ‘C and the induction time was 2 h, respectively.

Key words: peanut; recombinant protein Ara h 2.02; clone; prokaryotic expression
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F T3 T AT BIR AN - B8 1% 200 R B e 45 5K
R MM R AP EAEIRATKAE B A BN H

N 1 2 1 N 2 b 2
XoOES BERS E OB, FAHWS, FER S
b 1 1 i 1
2, KEEY FER
(1. BEHRFEAZHMAED YR EWZ RS AES TREE HE SRR, L 200438;
2. PR AR R B ZA8 KRR S se 06 =, b 430072)

& . A RIAASKFE T Fh 2 BOL I 2 AR R AR R A A 7K A kg 2248 5%
A, AT A BRI AR 35 2 BT by S LAGREE T, B R T — AN M LLE
FRIOET o 1A EL A R 5 2 R A 35 (R - KB X b KRB A B IEAT B R, B2 4T A
AR IR A= T — NS MR 7 28 o R 7K RE AR (0] 8 it 1) A B I v A
S PEULHAN L SR G, T BEAS T A R 2 R ORI AR o X 2 PR 2
Fo i I 45 SE 26 25 REUT R/ INICT o 0 T HFFORI-HE 28 AT I AR R84 3 AR FE AN
Al SeA 2 AR OGHE, BRATVREH T —/NME AR (nDel) 4 FFrid K ffi 2
P SEAR B AL 0 R (GDD 151k MRIEAASEAN K GDI, FATAR T 103
ANREERI-BE GRS S 28 A, IR T RN 4P B 18 se R DL pr L 52
A GDI ARG o S AEAE N QORISR M 3 A7 (1) S 56 b R UHEAT (4 FH ) 5246,
AT T RI-HESE AR GDI FIIL 24 Fy 45 SR R R . XKW, AT
AT Sy 2 /T, L FRASEAE R GDIAE AT LU T 20 e i ) 2 P i) 48 SR
B5T InDel 437 hric i) GDI ] LAMIAG B 2K 45 B M INHRIE IS 1 I A S8 SR8 AT L, L3R
3 FLAT 538 R 2 M I 3A5oR 465 S5 3 ) 2 AC KRR RS R o SEAT SR P A0 H AR

R PSR B, Z8FE R SRAS KRS MR AL

-25-



JI7 « m®E  2014-10-12

E TR A ML FER IR R K0 B &
RN ET

AkE, REM, 2 R, WERY

QAR WA EM 90, Wi/ 325000)

¥ E: BHE: ol sk A iR bR sy, R S B A I T, Ak
A E R E M PR AU e . ik RERS. Sephadex LH-20 25 {0 it 2% 700y B ali Ak gk e A7 figk
PSR AE S 2 AL A W S5 84 s SR S RO (il e 3,4- —F63k-5,4°- — 4 LB (DDB-1)
()& &, Phenomenex Cig (oA (250 mm>4.60 mm, 5 pm) MR, LIS /KSR RSN
FAHEAT BB RE VR, A DA A 230 nm.o G55 Ly B33 4 DR EY, 2k 3,4-F2IE-5.4 -
TSR 3,40- RS- AR IR L 58 -3,40 - T AR 405 E-30,50 - T AR I
N, MHIEHL 3,4- " FEIE-5.4 - ALY (DDB-1) 1E MEksthksy, HAE 0.044~0.44 g iE
A B R AP IR PE R R (R?=0.999 905 AN[AI IR FE L) DDB-1 & B 2 ik, AN[FRI A
i (3 AMmEI6 AM) M4t DDB-1 S RERANHE . ik %5 mE 7 LM .
AAE, T, AT TR A D DDB-1 B e, AR A IR TR R RIS S AR

RBE: BRECAR S EE s 3,4- T RIE-5.40- T VARG, OB (i ik

Study on Chemical indicator and its determination method of Dendrobium officiale BAO
Xiao-ging, WU Zhi-gang, JIANG Wu, TAO Zheng-ming® (Zhejiang Institute of the Subtropical Crops,
Wenzhou 325000, China)

Abstract: Objective: To separate chemical indicator and establish a HPLC method for determining the
indicator in herbs from Dendrobium officiale. Methods: The constituents were separated and purified
by column chromatography on silica gel and Sephadex LH-20, as well as the chemical structures were
determined by spectral data analyses. Determination of 3,4-dihydroxy-5,4'-dimethoxy
bibenzyl (DDB-1) content was performed using high performance liquid chromatography. A
Phenomenex-Cig column (250 mm x 4.60 mm, 5 pm) column was adopted with a mobile phase of
acetonitrile-water, the runs were set at 230 nm. Results: Four stilbenoids compounds were isolated and
identified as 3, 4-dihydroxy-5, 4'-dimethoxybibenzyl, 3, 4-dihydroxy-5-methoxybibenzyl, 5-hydroxy-3,
4’-dimethoxybibenzyl and 4’- hydroxy-3’, 5’- dimethoxybibenzyl ((DDB-1). And DDB-1 was selected
as an indicator to assess the quality of D. officiale. This indicator showed a good linear relationship
within the range of 0.044~0.44 pg (R*=0.999 9). The determination of DDB-1 in tested samples from
different production base was most different, and it had little difference between each other if
Dendrobium officiale harvested in different month. Conclusion: This proposed method was found to be
accurate, reliable and simple, providing rapid and special determination of DDB-1, which could be used
to control quality of D. officiale.

Key words: Dendrobium officiale; content determination; 3,4-dihydroxy-5,4'-dimethoxy bibenzyl; HPLC

VEAEMEF E-mail: zmtao2002@aliyun.com
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ETHTERRHLE 11~ BRRIPX
AAHEYIX R 7T

H ?Ela _]:H){I{EZ’ F;’j':\}%ﬁé 1'®’ 3'27?17 ﬁﬂﬁﬁ 17
worAh e &L oaeR’

(1. WIVTIMYE A 5 A R 22 e, WiVT4x 4 321004; 2. WiVl K2kl 2k, Wi 310058)

B OE. TR AR AR X RS N TR, T ] A
AT SR A 773, R B T W EAR 1L /ME L E AR RS DXRE M N AR A ) 44 3%,
J% i} Czechanowski ZE06 11 A~ HAR R X (R, J@AHIPE REGEAT HAR . 4553
FW: 114 HRRY X 66 4~ 30m>30m IEE TN, JETFARAHY) 435 B, S8 T
169 J& 70 ®b; B JE 0 G P T R, #GH S A 2E AL L 4 i A
57.89%:41.07%; 40.72%:53.89%, FEHLNARAFEYIX R KW T 2P B g7y, A
13 /N KI AR 11 A AR X o] LUKERI 738 3 MR, SR X 1 X R AH
ABL: B 43 B 45 SR 55 L B Ak F s B A7 " R LK o AR SR PR K. ASHIFSE R B, B 7 1
POER Y X R IR — = L

R KTk RAKY); XA&R; MLWE; Czechanowski Z%; HKHr

Analysis of woody flora based on quadrat method in eleven natural reserves in
Zhejiang Province TIAN Lei, YU Ming-jian?>, CHEN Jian-hua'", WANG Yun-quan’, LIU
Chang-xing*, HU Guang?, ZHONG Lei*, LIU Jin-liang® (1. College of Chemistry and Life
Sciences, Zhejiang Normal University, Jinhua 321004, China; 2. College of life Sciences,
Zhejiang University, Hangzhou 310012, China)

Abstract: To investigate the application prospect of quadrat sampling method in flora
research, we set up quadrat forest permanent plots and collected woody plants in eleven
natural reserves in Zhejiang province, and used the ratio "Czechanowski" to analyze the
floristics. The results showed that there were 435 species belong to 169 genus and 70
families in 66 30m*30m plots. The characters of family and genus were with typical
subtropical characteristics. The rate of tropical and subtropical of family and genus was
from 57.89% to 41.07% and from 40.72% to 53.89% respectively. The composition of
woody flora came from the 66 plots are complex, and they were originated from various
geographical elements as well as 13 large distribution patterns. The 11 nature reserves
could be divided into three floral types. The similarity of floristics among different nature
reserves were mainly related to geographical distance and mountain branch they belong to.

Key words: quadrat sampling method; woody plant; flora; similarity; Czechanowski; cluster analysis

EEE: “WiTEA AR HEE (2000-2010 4F) FBEHE S PPAL 7 10 H Y1)
Yt W (1990—), B, WLBRSUE, FENFRIY IR R,
VEEH Email: sky78@zjnu.cn
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LSRR D A F e R K&
RGEENAL BRI 2T UESE

ZEFL AR, TEES, LW
(1. PERE R R 2RI TR IR 2R A2 2 R T S S =, VTR A 210008;
2. BERPEAERE SR E T, = rg R 650001,
3. FEBE G LR E R L, i 201602)

& E: LA REEY IR 1977 AR GLIMEE ) B Z S, W
B S BRRAE T 28 SR W N, 28 i R R AE SIS E 60 FhE hnE] 2009 41
75 FiF1 2010 4EIR) 79 Mo 2 Lron) % B R B B AT R AT I, AR AR
AT R AR, RO Brid S 4 Fhi B RAEY, R
4T %185 E % (Dryopteris paraerythrosora Ching et C. F. Zhang). #E%&@TE 3% (D.
gymnosora (Makino) C. Chr.) . JoA##%-E & (D. submarginata Rosenst.)fl i Sk % E % (D.
labordei (Christ) C. Chr.), 3 FA8ic M REAE IR s XD8c b S L b i 432
FRIEREAT T H0IE, XPHHd s B A AT T 478 SR UEARAC R AE T~ B2 e v
FCHOTOE ARV OISR ALE (NPAY . ) TR E BC AP ) R B, TR T4
MR BN R AR ER, 4R BR8-S S 4G R (Dryopteris
erythrosora (Eaton) O. Ktze.) 7} AR i G TEARE, i€ TR 5 0% 5%
RGAE

FEA: AR BR: PORBEEIE: TOWBEEIL, kBRI, TORTCS TR
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LB ST EAR RN SR PP

it HTR, BHT, BRR, BRIk

TG H E R 22 BT, At 210014)

B OE AW BHTT IR SR A B R 2 SR 2 5, 5T 3.0.5.0 Al 8.0 g kg™
TR RN 24 BT IR T EAR ) BR SR 4.  my AE KRR T 4%
[FIsgmd, JF4l4 Logistic 77 R sRAFAEAK I &5 B Tso, DAVEMRILTT Eh1E. 25 KK
BEA SR TR, K2 TR AR S B IR T K. 7£ 5.0 g kg™ £hfiiE T,
BRI RATRIAEEAET; (E 8.0 gkg™ hWHA R, A, L2, REAKE, BEM
ARBEAERAET, M IAZ . AR RE ., WA A A RSB T2 AT 0, SRR FREH i
N 42.86. 7.14. 14.29 1 17.86. IbAk, KB HEIREAE 0 i AR K B RIARX i bl
HIRA IR T s 3 B W Rt HE, PR A ) AR K A L 3.0
M 5.0 gkg RGN TR B 2T MHEHEARE R A i v 2 KB 4 ANad
PRI B BE 2R . WA A 3.0 5.0 gkg™ I, HEEARME. HEHIFIE I
FRE TR AR 8.0 gkg™ I, FRACALHRA R LAZ (AR T B
5 23R 64.63%H1 70.37%; FEARLMEARE AR L SEA% AT HIAG I 113.88%.
66.13%. 74.63%F1 96.44% . Fr A 4L £k B {E 45 i AT i3 3.73 g kg™ & 01 3.87 g kg™
Mrflids 4.24 gkg™s HEARYBR B R AT RIAKET £V 224k, JLAbA Al 2R B 5 i
MIPCERAE ST, 20 B ARE 11.77 g kg™ A 11.46 g kg™t VA7 4.87 gkg™. HH
6.03 g kg, fliHhA1 9.63 gkgt. Ak 4.75 gkglt. G5A &R Rl AE KRR A Eh
EFTLAE H, BRRET SZ AR R R FPa AR . A BVS &5, A, W, Lo,
HFOlAZ . AREFET s BERET 52 ShWE o TEAs . A PRI EA; TR AR AE RN
W B RR YU R AE ), BT AT ARV A Y A A i O R R AR
SR ROk SR TR SEEHRAG WM
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SEENERHEH U AESE
B TR AR LB R

) — » 2’
WAL RIR% L B2EEL EF Y, R—m1
(1. EhRIgmyes e A m Rl SHEOR AR, TLIRERE 224051 ;
2. VLIAE R BRI T (e md A ), Y195 g 5 210014)

& ZE: A Li-6400XT Al e 5T T PR A [ 7K 23 1 e 45 28 B0 R 1)
JEARHE H AR L SR TR 85 R digsint i e SR AL T
X ARAL A, IS HPLAE 11:00 A1 15:00, Y& R G B A<F IR
MG Al COp e BE PRI fhaFy, 7F 13:00 HIURAS; ZEH0H AR BT
g 2, 7110 ZE MG AR WA YR 12:00 £, 1f1 Z132 [)dR K Z8 M A L
75 11:00 £is W) 7K 21 F 3503 R0 707K 20 R 23 3 RIS KU AR A 3. 47 &5
SRR PGB R S PR PR AH DGR BE S AAH S

FBRA: ARZEN OUHHHE: HARME, KT KRR

HEWH: ExARRFIEERBITE (31101561).

fEFMA: WL (1979—), T, WRFHERH, fid:, R, AR SR B R R K5 (E-mail: hhgjoy@163.com)
UM EEE E-mail: turfunit@cnbg.net
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PUBEEER HSP70 AT AR HIRE DT

W E WVLOBROR Y, AR, A R, AR

(1. ITHRE IS 5224 TR 8, VLAVBTIT 212013; 2. VT k0l TAEFST R, VI 980T 212013)

# E: R4 GenBank LTUKRIMPIRIIF. M, FEHAR. 30, SOt B, K
RS R an S A i Bk o 28 11 HSP70 S5 %1), ilik DNAMAN 255414k
PRI IEE BT, DAEFANRAESRATI 6 FhNRAEY)——m R4 . /N K3&E. N
K—Histife WA E SR O T RO RN G, 0 S B AR s
RNA, @il RT-PCR X N4 MESRAGA R A AZ I HSP70 JEDA v B, FF AT LRI
M Fr I RIE ZE 9T, WU AR SO T IRAS (1) g SE M2 HSP70 JE[R P41 4
868 bp, HA /7 H HAEMEY N . IR R W R A
87.79%. 87.79%. 82.49%, UiWiZIER AR MR AL, Friki3n HSP70
SEDK )4 58 e AUAEAS ) NAR A DDA SR i Fy vh Sk A A8 B I8 2 7 o HSP70 71 p S i
AN rp )RR R R T IR B AR A R, O B AR AR A SRR
H, HSP70 7E N KA s A6 38 B4R 1 7R R AR S A e v R IA TG R 22
IXLELE LA ] HSPT0 76 AN [N AR AR A0 38 3 190 158 PR 55 i 7 FCAR S R I By 7T B8 A 3 A [F]
YER o AW FOR AR NAZ R i e ad P 3 A 3 a0

FEEF: HBREA (HSP70); ARV RISGEpUisg; MR frs Rk 2E 5

-31-



JI7 « m®E  2014-10-12

MR M ‘4iE’ REREHAR

B A
(VL9541 St FERYSE B MO 9297 R 50 L ), 11556 210014)

LIEEME (Sinocalycanthus chinensis W. C. ChengetS. Y. Chang) b REA .,
[E] i 45 24 52 A% (Calycanthus floridus) ) 3EAT J& M1 2228, SRAFHSE 14, N 8 ik 1,
HAEKRIEM G A0S Lk, HAEMRAE KSR, K REF, T 2006 45 5 A4 1e,
T IERE OIS 2B REE R TER, (EEmEBEAS, fe9 2 $3UR ez, 4eirt /M n]
BEAS, FESBK, AR LT AL AAS s AR S5 PR XCR R i, i R/ Mg ACAS
B i BEA, BHEHETE, #ardhmfredia”. @55 K50 mAem
ANVL IR F AT R, LG RIM R LF, 2010 A VT o528 Motk SRl e 23 i &
29 (9 R-SC-SV-008-2009)

P AR R Ry 2~3 m (GRyTREE); ke, AR, fE R AR i, B
1£5~5.6 cm, LFHF: el 2 RIRBERAE A, IR, S Aeh i BIBRIETE,
LWL, WNAEW R BIRR A A BN D, RRIEE, fEAirSEm, W
B E R o Z AP OGN, AR IR AT I BE ARt AR R IR
T8 NP I A T REAS R AR . AR AR TR, AL BT DU R i X AT
HARES, LRV DAR R X 275 R L R 4 .

HIkFE K RIF2 Vb1, &5 pH 6~8. FHZH /R 15 CLL EIT iR e,
WEMATI I mx1.2m, BERK, DUSHREKEZ DEIEEK, OREAE IR .
K2R 2 A VA T — IR A MU R A B, TS5 —aE K, DURIR WL, (it
REFREM, JFAEMIT RSt 7 R 1570 . LR Fti— I LUIEAK,  BAREERAE A 3,
PRATAE IR AT AE . 9 I LUE b Ie, DAAe B i, R4 AN sk, WA AR,
FANE G TIHR Rk, NOE R PR EERR RN AE K TR T, AN EAAERTH
BT, DLAEm S I MR R A

REEIR): UM SRS, IR Bra Al REREOR
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i Bh Lo DI A 2 o 5 FF R F T 5T

BT, EFWA KT, 4k S
(1. BRI AR SR A I RIS E 3 ol T 2 e e [l 5K . S & (PR g 0t 3 IF L), Y
AT 210042; 2. &RRH AR FEdE%BE, TLI5r 5t 210083;
3. MR RFEH MY E, L rg R 210093)

B E. A2 (Kosteletzkya virginica) FH7 %R AR 2% 8 10 2 4421 £ 4 5F A
W, Geahkl, Tk EEZFTNME T 5o Y0Pk R R U R AR A S5 R
P T 1993 4E M EEFFR R E G, B AT T AR AE RS . B IR o
MRS — RV o WSS AT 2 FEHUE : T AR QSRR TR 52 25%o 1) 7K B HE)
PUF MET EEARP AT RAERD il IWHREZEMIE S, K, Rahss
WHHE E B P . ZIEE OB RFFRIER, SiEmT 20%, HEAE 24%74%
Ay BV TR . SR R 20 (415.36%)
HIEE (Z10.72%) , B (4 0.62%) , FATREFBSRHLA %I 1 K4 Sk
F2 1% NN Bl P R IR I 8 1 AN S, TR 6 2 e 65 4 1 S s 0 ) S
TN, WL (G Hl) RS, ML AT g K E N
1.5-8mm, RAEEER, EGFRMA. Kk, FEEETLIFE R RS Chhil
PRk, FhSTsE) . 20 (RAYIZUNERL. AN IEM B FEFF CRRAEED . HUR
R CRAAINF SRR ek 28] CEYRZ . mimit i SRAEAS.
TR S o BEAN, TRRIEEHR 25 0 TRFTEE £ - 0 RO IR bR B rh Rk 38 S 1 A

KRB RS R AR AU

*ESH: ILIH ARBEARES I B (BK20141064): Rt i A ARHE AUHT 5 AU H - (HL2013029); eyl iy
Il ¢ T S0 ST IS4 (Y412201406)
feB i efl (1978, B, IWARIRIA, WL)R, BLRZEM R R 2 R R R B P AT

(E-mail: zhanghuanshi@126.com)
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R 44 T S AL Kb 2 A B

LA RN RRE B BRI U, VL5 5T 210014)

. i 5055 FIAE 44 Al KL 7 5200 T 500 2 T LA LB 2R, R 5055
AFGHE 44 B oaperkam, AKBL, SR ROEER B dh Rl 2 e s =
TARE, YERKRESEAE I Fr s Rl DRI A SRR D SRR NRAS, 01
IFFRL T TR B8, $ ™ i HAT EE S A 0 S H D R et e v ROt e
FFIHLIEANE 28 o A S0 e B F R 44 FI RS RE 5055 4 S ARL, iRAERE 7 5 X 1,
I3 AE R AR Z AR e A B AR, d8 M st e e s 0 A 8RB fidt
FIAE 44 [Foet s A B, SRR KRR SIS, o8 BAT ™ L. $ril
S AR RGBT R 13 B A RAT B BRI EBOR

WFFTRM: AERHAAE T 3 AN B IAIIR Dt Fos K90t Fm. PSIH A EAL
FAETE FulFoy HLTAREEIETE ETO/RC, HALIIAU W& L S B 0 H RC/ICSm, 6
PEREFREL PI(abs) FILAL T AFERL ) AE & Dlo/CSm BJBcAT W2 % . &k A1
AACAL B, FRE 5055 [HTAR 92 Fo AHXS T RIKE 44 FIaUHRE 7 5 BE IR,
[R]IN 3L PSHEAE AL A0S Pk FulFo tORIERE B B, L7433 1 ETo/RC B3 2 4>
d RN BERORIR L, i T AGERU B TR % . RIRE 5055 AL AR TR Rz
AR AACE GRS R, TR 44 RIECERE 7 5 1 & DUHRFR 2 A TORS L
ARERJE, iR TR 5055, FLA R 44 HOGAALRITE Rt R, DG A AL B ATy
REDRFFE KA Aim I, BAT e s M S R I H o RIRE 44 AT R 4F (A1
JCEACIPERE, 1R AE 5065 WIANT G AL, PR A b Tl 3B, LSS ™ &

RERIA: MHERFRIOLE s AR LR

-34-



F A2 RBKIL=Z MRS FFATTL

ARG ITAE R S BE Y J2 S B3R IR ) Tt i % 8 = TR A K
HIMEETY R AT 1 108 B

BB g & B, BEE
Stephen BLACKMORE?, #ftsg 1

(1. Eigilie-ReE, bifg 200234; 2. BT EEFMYIN, % T % EH3S5LR)

8 E: AUHUE R TR SEE N R RSN TEK, JF R T HAE =
R AT A P 2% R B o RIS SRS AR R T 1Y) J2 e A if R AT RS 1 1) 4
Hey, AEDRIEN Yo S IR BTRIIR L (e dbtehy B B R AR AR B AT Sk 22 TR (R B2 5 100 =5
DI AT A o AERANEE Y P = AT W BTIR K SMEE ST (sexine) LT EH ) A
HE 2 (nexine) o X1 2 (K145 A ORI T AE 25 R E 2 . F I A AT 1 4R
HFANEESNZ , HANEE N SR B R RASAEAR M RGP I o IS s U R T tek SRAZ
RN T ANREST 2 AR e i iy AR SR IR, BT AE s R, IX RIS
HEN 2 B B T AR R IR 3 B 02 TEK e K gt —ME GRS 2 mi ek LI
AT-HOOK ZJRHE H o 1AL A DL A PESMEEST 2 TE ) MS188 Kk A 7] I 52 224 -H J=
HORHEEN T AMS [ BT o I H7R 1 900 2 0 o e Sy DR 1 1 2 2% 23l 47
TIANEESN 2 (sexine) LL K SMEE Y J2E (nexine) KA, A2t T AT TREXAERY BETE i 7 5-HL
PR LA o

KRR T fERaE AMEESRZ SRMEEN RS OREL ML

HETRH: FHEE AW (4i%5:2013CB945100) ; K HARIFEEREVIBIIH (31100227)
e BN METd, By 4S9 (E-mail: louyues@gmail.com)

g, WA, Llkrm: NS (E-mail: umbronizo@hotmail.com)

RIR, BhEIOFSCG, BMbrim: AR5y (E-mail: zhujun78@shnu.edu.cn)
“HfEYEH E-mail: znyang@shnu.edu.cn
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B SR EE RO U IR BT SEARTE R B B

) 1,2 1 2 = 1,2 1, A1 1
MBS L b, REs bl kO, REBL KT
(1. e AR AV St i st TP A AR 25 A FUTIIT 9 152, YT 75 5¢ 210042;
2. BRI PHE X IE AR AES A R iy, YLIRETT 212000)

W E. WiH% (Cordyceps militaris) JNFRIbA-H B diaidp s, EREELE L T
WP, BAPUMRE . PURIETAEY) . PR3 B I 2R GE R0 R 5 o )% &
GeAE AT, B Rl R SEAR I TR E S AL  R R, Th SIS M
A" o AH -SRI AR 7 JREMNR BR T ROKRZES W R ILoT, IXAN T 804 7 A (1) Jel
B, ORI R i TV R R . D BRI BE 2 R SR B SRR N, B A T X
FHEE ST B 2 R U, ABFTLLES TR . TR BRI . St a s oK
KEESTRAS [ L B & i O SR RO, D7 BRSO i g T
PRI Z BE IS B O FRAR, 20 AT O 1S AR B B R o 45 R R RRFESE
TR ARG BT RO ROK S5 5 I - SR = =00 k. 22 ol 20 gf
M FIRELA ol 14 gPfFN26 ghffl. SRS R KB BUAH LL,  AROFT 50 55 58 0 1R 7= 8 Al
o MRS PR T T, AR SRS I Ok R R B sy, M1.11%, Hikg %
KRR (1) 1S4k, g5 &40 ) o0 1.05%M11.04%, =47 K g R T Rk 3
7k B X Bl IR & E s s M A e g I ik, S8R
0.69%, V& R KFRIER 924k, 40.53%, & 5 A A ) 2 K T8 R R ok
(PS4, 43 52 0.14%F10.12% . X i B~ S A HORE IR 1) 7 15 Wi oK /N 20 i)t «
KK FRF 5T TR B AR S R JOKE: & 11 LR 205 =, h34.51%,
FLUE T K5 26.85% A AT 76.23.43%, A A 8 FH RIERR 35 1)1 SEARBRAIG, £0°420%
TS LCIRAN A R B B RCR, SRAF AR 5o A0 K0 PR e BRAR R R A 5Ok, DAyt
B SR N AR SR T T [ R T R &A%

B WA, PSR, WA BIETTA

EETH: T EFERESHETRIEBE (2013BAD16B07)
@A MBEDE (1979—), %, WL, WFA. B, TTRENH
s 1%
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RKBHRR S5 I3 I 5 T TR e A Bl A 1 e e e

BHE, ’RET, Wik, B>

UL K 2 Ab 25 S AR Rl 2R 2 B, Wil 44 321004)

6 E. MW (Elaeagnus umbellate Thunb.) &R RHIF T @Y, Hk
AP E S EMAE, SR T 5~18 fiF . 7 M AR AU B QP
JE 1 2B O AR (1) O, B 1 R ) R K L R IR RN S 1 s 1 TR S A I
(EUtlP) &5 FIELT R 12 3 S I 3 %, DB T e S a4 R R K.
AR H SMART RACE 430K, 15 I MRKAINE SR 52 vp 73 89 21142 K EutIPI BE[A],
ZHEK 1185 bp, HAT 14> 705 bp (M 5¢ 3 TF U AE, 4alidh 235 DML . P55
T EutlPl Ziht X 2 518 7 41 5 HAR AR I IP1 AR L FEARRL, 4 RV M v,
HA ST 1P FER 2R AE . RGO AT 7R EutlPl 5 H S 1) IPI B RS
KAWL . Pt HANEK KB EutlPl 76 TF£ % DHSo (pTrc-EutlPI+pAC-BETA)
WEERE, GREZRNIRYUAALSS g-518 bR, AUZEEERE " BN MR,
I SE I 528 B PCR BORMEATA AR IER X K I : EutlPl JERIZERR . 25, 1E,
RIS h B RIA, Rk EMKRB/MRUChE L 25, qk Reh, 5E R
EE, B R ButlPl fRIA R B2 B, 2OR. 20 EutlPl I 8 NE AT B B A8
. MR CLERM4AK EutlPl ZEE, §75 DNA KF ERREpE4K, g, 535
4 025 bp M2EKI4] DNA 2K, W& 6 M 2T 5 M EF. A, H TAIL-PCR
FOREE T 484 bp 18 BUiEfE 81741, A TS A Mool

SRR BRNE; SRIOR R SR SRR TR U TN S S 9O E i PCR
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WEEARIEAE M S . ROHRKZER ST
il & O AR VR

KW, KELEE, & M, ERE, BOoR, REEY

(R st B AE AR Z R o RIS B, Y195 5¢ 210042)

# ZE:. LLAME (Cinnamomun cassia) MR AERFL FEAL. 8. {82 5 FiiEd)
AL AN G, T8I GC-MS S 5 HE AL B R i 6 35 B2 o AT A, FFXT Ak
OY AR 25 S AT A AR RIS b, DUAIE P A B EIREE (MIC), Bk
ABIRE (MBC) SR ronT -0 A A v i) <6 15 €4 % %5 3K 54 ( Staphylococcus aureus )
AR TEEAT VR . S5 RI, TR, BRASEANY E EoR, o DURE
Bz ORE i e = oA 1.74%. BRI, 8-SR T 1R B 23 2 AT AE (2 35 2200 . R R4
PRI R, SR AR IR 2 S A 87.7% 1 80.5%, 11 N R I AN
53.71%71 51.85% . FHIpaf I {1 S5 56 24 I 8- F A7 A5 R 0T < B €60 7 2 oK 1 24 FL AT 2 5 9w
R, U A BT 2 RS 0 & R R B, MIC 1 MBC 43514 0.05%F1 0.025%. 1t
A, 8 A AN [R] PR AR RE A 00K ek PRI B v P R I S o3 AL P 2 S 5 A R
(R0 BRT 5 R A AT AT DG o i o PRI RE T 5 e A vy PR R A R AR S P A5 il AR B0 1
(0400 T 20 SR ) AR A S R I SR T A5 R il o Rt mT AL, e o PR RIS S TR A G el
RN B F AN BEIE TR B sy, FE 0 i R T PR A B SO B G

HEEWMH: Ex “+ 07 B G#i-RIm H (2011BAD33B01)
YHEIEFH E-mail: zbt_nj@163.com
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=M RS EARR WP FHAIL E
T EERNET KW

Ak W, KT RO

(R MR, VLR 210037)

B OE: AW LU ISR AR RIS SR AR PR = TR RAR R A W) Ok SIS A4
BE, S0E = R R R I A 1 R TR (R AR o SEEG DL AN BRI =
H L FERR R IR L TR AT 55 5%, WA T R R K S BV ST
AL PUAFERR, I8 B0 SOWERL T A A KB B, A ST AARTEAR R o ib Py Ak
R ARG ST T SRS R EoR, 12.5%. 25%. 50%LL &% 100%4b #E A1 AR
RPN EIEZ S 5100 10.0%. 25.3%. 48.1%F1 88.3%; [FIFE, B ALBRME T
1N B e A AR W) F0 A 1 i e 2, Horh AR A B R i e 38 10006 Ak BE ZH AH X
12 5%4b FRA Jk /> 23.8%F1 48.7%. EARELFIANT TR W2 AN K, TR K
MR AR A 2, ST Bt A A A B T v k2 BRI A . S0 B — i SR
TR R S AR HAE A B A R AR KR R B AT IR E

REER: WARSWY: JERILRR AR, =R ARPIFR AR
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=M R R A SRR GH B LK : B
H_EFri—In#rit fgh SR RN
o B NP P HE o e AR R A T 52

F—id, WA, BRI, EAH
IV R B2 bt R S 42 FEVESZEG %, WITLALN 310058)

B e O I PR D SRR R, (B IO P SR AR A P i
A AT AN B o = 2R T F S H PR A ) 8 B I ARRR I 10 IR AR,
S R A BE AR 0 285 7 ot 4 7 v R STV A 3 e ol I AR R BEAL R R A R e =
I EENCHE R AR =75, BATIRR AR I, R EITRMN—A RIAH2Y

AWFFUREE T IZDIFHEEN I3 A0 DX R 20 BT AR, A -2 R AR it 1 A i 2t
17T oAl 2 FEE NI AR SR 0 AT, JF Ead T I FORIAE 1 20 A X A4 . WIS AT R
Y T YT 4 R AR Ve S S5 = R NG TR A A s 4 2 Ay e X g 6 (1 1 JE e, 0
115 73 A PN 2R o P4 % 2R A 0D o P A R S EXE BT W 3 1T v 2R
W AR B YA AR RSN, VR A ST A BR Ze 22 g 1 S S e i 1) B AT RS 2k
P, IR I IR HON R Boft o = ER ICTHE S 2% (R AR b B2 g S e e 17 i )
FESE VYL A ARAG T S IR S L ST RS MIX IR 5K o AT 7000 AT SHIE2 Hh P 7 Aty o ¢
i PR EAT AT e A EA AN B 25 S et T B

RBEE: AR, SR, RSB, =R, AHSE A X T A
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=MEERNERGRRAKNEE
Ewei, & B, BEEY RAUR KM

(e [ A S F B F st BB 2R S AT OT ST RE, Y15 X 210042)

B E: rARbEa R RE RS TR R R, bR MRS, BRI .
FEFRZ HAT RS E, WP LR, S aak, HIhE RIS E . 5 E H
TERE S, TP N 502 e TR R DRI S BRI, XS F . Sk
JRAEKDE A RE R AR S 40 2k, BRUMHE R 7K B ity IS ss MU i o A2 TR A HE AR F
SEGLEAEME ., Wl IS E S 2RI, JEHE RS Y . A SO I BOR. K
B AN A P LR R T RE i (0 B S Yo OOAT T AT, RS P AT T I 4 B
o SR

S BT R AR IR S A — e FEPE M B VT G o Jorp USRS ™, B
A IAS.2 X10° cfulg, TTRER BT (IO T R b R I A I i B T2, A B v K 0,
FE5R A7 i P R o PR S WTHORE S (095 R IR, 4331 090.300° cfulgA10.5%10° cfulg.

X A [0, 2 Ak B A A 1 5 B s TR R AT o R LR R U W R R R R R, AE
1.2x10°~7.2x10° 2 [i], oo LS R AR, h1.2>x10% cfulg, BT I i A 7.2400°
cfulg; FUREREA IR, 51107 cfulg, IR THOFERE S o (HSCI0 R B, A 3FER,
W NIRRT AE RO () 22 57, BOREL A i Hp iy T i ot 1) L 4 R 1 5O EAE i 1
B, JAFN7.6%10° cfulg. RN TANYA 2 Fkl 85 WG Y P KOr Bk BB T B R, (A
SR HIKY FAAER A ZE R

SEAN RN ASFE S A B B A0 2 W R WRE il (0 1 2 T A3 <10° efu/g L 1, W ok
ZRPERIFE M, TR T E FRMER 5 N A0 JR S5 MR IR, SR B 2 SIS 4, 1
R AR 1) 2 T 5 2 WSO rp (R 7K s U0 T 2 0 ol 1 1) 2 K 0

BRSO BB B B R TR B LR R B 1R RV, AT PR R 20 S5 7 . AN
FEREYD R FRAE B AERRe M, BRIVEARAE, AT B 22 R0 1 1) S AOML 82400 43 9 45 0 HH 13
B P EEIA . hEHe. ML, BE3A.

KA EERL BH WG B

Investigation of mold contamination of three kinds of spices HUANG Xiao-de, QIAN Hua,
ZHAO Bo-tao®”, ZHU Yu-yao, CHEN Bin (Nanjing Research Institute for Comprehensive Utilization
of Wild Plants, Nanjing 210042, China)

Abstract: The moulds contamination of three kinds of spices samples from different sources were
analyzed, and the moulds were isolated and identified. The results showed that: All the samples have a
certain degree of mold contamination. The degree of fungus pollution of powder samples were higher
than that of particles, the total number of colonies was 1.0x 10? cfu/g; 13 kinds of molds, 3 species of
penicilliums, 6 species of aspergillus, 1 species of Rhizopus and 3 species of mucor were identified by
the preliminary isolation and identification.

Key words: spice; mould; isolation; identification

EEWE: HEFR T I BHESOEIRINE (2012BAD36B02)
VEEH E-mail: zbt_nj@163.com
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SPFEREIL B ALY R IR S e R AR N A PP

B, BHY, REMR, RER

(VLA S E RGO Gl iE), V175 r At 210014)

B E. REHAEENREE (Apiaceae) TR, (HiZBHE YN K W4+
T A S A R A 5T, HOW ST — AT B ASCIRE T 2Rt
FELD (R R SR I BIR 30 3o o6k i Pl < JE AR HARL ) B R o i, it P HAT e W 5L
DHEI30FH BRI, FEXF RN P2 T & B

SR GIEL M. R

Ornamental plant resources of Apiaceae and evaluation on their application to
landscaping ZHOU Wi, LIU Qi-xin®, WU Bao-cheng, SONG Chun-feng (Institute of
Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China)

Abstract: There are rich plant resources of Apiaceae in China. With different colors and
good adaptability, plants of Apiaceae are excellent ornamental plants applied in landscape.
This paper summarized ornamental plant resources of Apiaceae in China and their
application actualities. Thirty species of Apiaceae in China which can be used as
ornamental plant are introduced. The prospect of landscaping application of Apiaceae is
presented.

Kew words: Apiaceae; ornamental plant; landscape application

VEAEMEFH E-mail: naslgx@aliyun.com
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IR Bk CcGA200x ZEH I Ta g K H
RNA T84 E

WK, Tl R, WEE, KEEFY

(WHTARMOR 2 RS B EOR 2 e, Wi 22 311300)

#§ . Jr7 2 (gibberellins 5% gibberellic acid, GA)MifE{E 1w N, A%
PER IR RE R AL = AP A AR KOR B W BE s s Vi 2 DRe M 0, iR i Bk
IR E AR RESE B (e AT G . (M7 BT R N ZE L A
HERLY T HAE S . TR 4% . GA20 48 AL & GA M4 R f o E 1) Fk
W, SR 2-M 3 RSN AU, SRR OCBERE . Il Bk (Carya
cathayensis Sarg.) N FHWMER) ™, (HHARHIENE RASBEWY, PR R, BT RFT
B ATt &, DALk DURE ) R DR RO B B 08 Ak HUbE s () LLAZ AR it b B R
B E X

ARSI B RZ BRI A AEIR L, $EH RNA JF 5% B cDNA,  FR4E 2011
iK%k GA200x i BUF #5114, it RT-PCR 5Ly 755 H (9 HE,  # iz ]
Ja ¥ HE LS PMD18-T 24k b, #Ab KT DHS, G Bk v fe, 2628 w] I,
343 PMD18-T-GA200x E A wefE ik, KA RNA T4 (RNAD R, KHE e
BAAR ORI PTCK303 J5AE [m] s FH Bk BR 1 14 A DIl Spe | M1 Sac | #EAT XUBED], 73l
(B[ RNAI B A5 f Befil PTCK303 itk & v B, KL H T4-DNA E#i it o4 fn
¥ A4k Trans ba % % A 4 Mo, 9 ik o E 4D BT ok, 13 B b g 4k
PTCK303-CcGA200x1-RNAI. FJfH BamH | F1 Kpn | [ i X PMD18-T-GA200x £l
PTCK303-CcGA200x1-RNAI, K=l #idi Ak, i BamH | 71 Kpn | XUEED) K&
Sac | M)A, BoEimiEA TR, 219 1E KR RNAT HARX B4k
4k PTCK303-CcGA200x-RNAI.

AHF T R 1 A% Bk GA200x AL EEIE R ) RNA T34 GA200x JE A,
DUISR S B AT R A R 70 o 1S 2048 i L R Bk A SE DR i el A, TR e ok >R
RACE £ R34S thix ik GA200x 14K 741, Ry 1t — B0 50 LLAZ BR R AL 58 A2 4R F1 GA20
S IE R D BE B8 T kA

SR BBk GA200x: JEBH: RNA T4k

BEETH: HFEARRYILERIIE (31100461; 31470682); WA HARIF R4 RIIE (Y3090091)
e i akbkiE, FENFRY A B EWETIF (E-mail:626659125@qd.com)
s 44 E-mail:gixiangzh@163.com
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iAwl wUS 2 e g 5 RE 7

B, W, KRE, WER KEEC

IHTARMOR . MRl 5 AR R 2 e, T I %2 311300)

# ZE. LI#pk(Carya cathayensis Sarg) 4 #H#kF}(Juglandaceae) 1114 4k J& (Carya Nutt)
WY, RFRERAA AT RFARARMEMEY), F 20 AR IR E WL I AR 2 BUR
RIS THIR H X, 2 2 ) 2 EEBAEY . WUS(WUSCHEL)JE K 4l — 4 % R 7,
SO AG = 2 YRR T A M BRI IRAE 5, B TR A R 40 B LA 40 B (R A
[1 1996 “EAE LR I+ P B OR IUIZIE PR B BAE , SLThRE KAH IC 155 AL R I -
EZER LN WUS FI CLV(CLAVATA)E B S B 3R, 445 40 i f 4 A
W, deRF2RMTmAR e B, WUS Rl LFY(LEAFY) L [A¥5E AG
(GAMOUS)ZER KL ;s H WUS @ E SR RES 5K R T 24 WUS A
AR ZRILAEN, AT CAm U shik g R it & AR 2 o TRIINPRIF 6 St pAsE R A 40 v
KBRS & b KRG BAMSILMEY . minE kIR wF=, %5
PRI ME 2 LR AR P I PR R R das B 1 B RS, TR Lokt L Ll e ik WU 36 R (R E 050t 1 L0 4%
B B AT 1) 20 55 B 06 T A TR LA BRI AR KO B LA A LA bk = e A E
AP EEN 13 E IR A%k 7 4 8 H R AR S A BRI R KL, B AR
A IE N ) S () mRNA SR G AR BOLAZ LR RNA, IR S SRk ) Sk 2L e %
K cDNA; SRR Primer Bt 36945149, FIH PCR 4 B H ARIREL WUS [ 1)
{87 1 B B M Primer #6311#) 3'-RACE 1 5-RACE i 5 |9 F| RACE R 71 &3k
B WUS BRI 3 574, B =B IPHER BN K. B E iR A
oY, sromPRBOLZAk R S 8 & 16 M4 RNA, FIHZ¢ e & PCR HiR3k
I WUS JERITEA R B BB N R IE 1 .
AWFFOE RN WUS FERITE LBk N 5 8 &2 16 RISk R IAE B /b, LL T
R ZSE R AR R & I FR T 0 2 7 FRIAHUH], WG & LT fe s
PP S RIS TR AL .

4. ik (Carya cathayensis Sarg.); WUS; FE[R i, FikFp

FEETH . HXARRAIESYIIE (31100461; 31470682); WL HARIFH AR B H (Y3090091)
Ve A s, FENFRYR EEYWEIT (E-mail: 626659125@dq.com)
iz Email:gixiangzh@163.com
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WIS ERER AL S HEER) SRAP 2347

KER, Xp#HY, ALK, RER, ETRT

(L7 S EBEEGAIT ST Gt bED, Y175 r 5t 210014)

# ZE:. FIH SRAP Xi<:/EFl(Apiaceae) . B fE KM SZ (Glehnia. Littoralis F.
Schmidt ex Miq.) 7 AN AE JaBERD 1 ANRES e BEEAT TS, JLImIEH 8 N5 14l
AEAERIMBIZE D) 8 N B Iy 1 168 44717, Hh 2 &M 118 4, A4
7 3260k 70.23%; ~FIRENT S 10 B 1) 2 A 45 B0 14.75 450 SIS & s
T2 0] A AR AL 22 800 0.830 6~0.983 6, it 25 Y [ /& 0.016 5~0.185 6.
SIRTRI: DAHLYE REOKT 0.8 JF &5 A M B r A oK, AR ) B A S B 538 F A T LA
KRG N 328, W RKIEMEF AR 138, (AR E— LR S el 125, i
LR H FE—) PRI TR A 12K

XEiE . DIEEL IEE; SRAP; R

FEETH: LIRS BT CR AP 5256 55300 H T IR0 E A A I S i A S5 R SR B S50 (BT 201001)5 YL 4048 ARk
BHE AL EIH RGN VLA E 2 A6 S E RIS (CX (11) 2053); VLR RAAHESETIH “Ib
WS F S (R ik H¥REM IR (BE2012434)

FEERM: RER (1979—), L&, KRB, 4, DImerR i, BN HEY RS LTS (E-mail: cfsong79@cnbg.net)

Osfif5 14 E-mail: naslqx@aliyun.com
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KFE AR R AT N Tosy B EAL

FHEL KAWL B B
(1. WIS K2 = 5 A Akl 2% BE, Wil 448 321004;
2. WL RNV RFE A ST BT, Wi/ 310021)

W FE: WMV CEER L2 PG ST . AR ARECE N TAATT,
A I ARG, bR 2 AT AR AN BTG o A 8 TS
et 5EAE, FEERIUNE I A4, B sk, HRWE IR, MEGkLE
KRG CEEN LG A SRR T 2 AR R B LTI Jed
VERIMLEE . ST s i SE J7 th BA R R E A, 1o AR ) — R B AR KR S hr il iRk n]
T .

IKFE FAAEE SR GEARAK Tosg ARG AN T 7K 09 Z4L 221487 EMS ARG 3).1%58
AARLE 32 CEAETN, 56 M B AT A, 3d Jaigiiskst. BTk, X—
RARVEARZ B VEARZ L R P o ASURAEER F A7 v B 1R 7 VR AR R AR L R .
Tosa 5211 97 2458 J5 15 8] 248 A Fo AR A BT RABEAA, FIH SSR 73 FAid RM17101,
RM17154, RM17206 55K Tosa 2EPRENAE 4 S 40k o F RBEAR A T 201
Frid)a, BZIERERALE STS 20 Thrid S4-18 F1 SSR 2 T-Fric RM17182 2 [ K4y
219 kb BAEEEES N o P A BT RIA X H NG 43 AN gmpd R, He TS5 ECHRaE 1
AL TERIEASAH ], X WG /A Tasa AT HEAE— AN FIALIE A

RERIA: KR IR AR RAR R, JEIAE Y
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7KAE KRR A AR 5 R G

WHEE', KERE, HReEN', BRE, T #',
KANVE' BIART, BEE
(1. MO RF A AL BHUADT, T 05t 210028: 2. LA AUALR BRI 15 1E90DT, 1Lt 210014)

B E: MEMEIREIR, U Co MY I IR ER Tt (HLD R, &3]
AL HTIE I« RGMEIRTFINE N Y. (SAA) = YR AR Tt T I 4EE Rgch
8 H0p 155, IXPIE 5 407 0] LIH ik 4 45 012 f A5 088 91350 70 A A 0 N P M 46 o it
MZ B 1 C DA VERTE Mehler NAKR T HOp 155« X AT fig A2 IR R 5 H ik
H1, Mehler RNVFIH Op BUR T MR ME R A NADP™ A it % 38 B (10 R i 52
e, TP T HoOp (550 A T B UEIX M S Hy 42 Hh A4 I 5 HLAT SAA I 5 4 7 21| Ho Al fE
Yy 2, AREFTUMEDGHRAE A 2 O, B T KRR L b BRI 78 HL i T
SAA 155 RGP A CAL AR DL . S5 o, IR = & /E - sl o S 80E E
#il) NADPH/NADP". [FIf, LAk (45 5 W (34 5k & (ASA/DHA Fil
GSH/GSSG) HIBFK, WA (H0, F1 O F5 MR R, DL S il PR () A A B AL il
(SOD) FIPLIRIM R I AN (APXD ) HHRFIER SAA WFIFEIEAMBE 75 . AHOCHE
YN 7R T IX PN A AL T 468 R R IS 0] Be AR R R R G, B F 2, SAA 1]
B A — Pl 7 R A 0 I 5 ) s R o Bk R R S e o A R R L S T B
AT SAA EES . KRR HL AT, 5 SAA LR F ik 2 Cq
A Ve AT LUE R 20 NADPH/NADP K% K SAA.

REER: FOG RGUMEIRISNE R N ST S (H0, BT Oy); 25 Cy ot &1ER: Mehler J2; NADPH/NADP*; 3%
PR R Bl

The mid-vein of the rice possesses a systemic acquired acclimation SHEN Wei-jun?,
CHEN Guo-xiang®, XU lJin-gang®, ZHEN Xiao-hui®, MA Jing®, ZHANG Xiao-juan®, LYU
Chuan-genb, GAO Zhi-pinga'® (a. College of Life Sciences, Nanjing Normal University,
Nanjing 210023, China; b. Institute of Food and Crops, Jiangsu Academy of Agricultural
Sciences, Nanjing 210014, China)

Abstract: Previous studies have shown that exposure of Arabidopsis leaves to high light (HL)
causes a systemic acquired acclimation (SAA) response in the vasculature. It has been

* This work was funded by the National Natural Science Foundation of China (N0.31271621/C1302); the Natural Science Foundation of Jiangsu
Province (No.11KJA180001) and the Leading Academic Discipline Project of Biology of Jiangsu Province.
E-mail: ketty.gao@gmail.com
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postulated that C,-like photosynthesis in the leaf veins triggers this response via the Mehler
reaction. To investigate this proposed connection and extend SAA to other plants, we examined
the redox state of NADPH, ascorbate (ASA) and glutathione (GSH) pools, levels and
histochemical localization of O,  and H,O, signals, and activities of antioxidant enzymes in the
mid-vein and leaf lamina of rice, when they were subjected to HL and low light. The results
showed that: (1) High NADPH/NADP" was generated by C4-like photosynthesis under HL in
the mid-vein. (2) SAA was co-locally induced by HL, as indicated by the combined signaling
network, including the decrease in redox status of ASA and GSH pools, accumulation of H,0,
and O, signals, and high superoxide dismutase (SOD) and ascorbate peroxidase (APX)
activities. The high correlations between these occurrences suggest that the enhanced
NADPH/NADP" in HL-treated mid-veins might alter redox status of ASA and GSH pools and
trigger H,O, and O, signals during SAA via the Mehler reaction. These changes in turn
upregulate SOD and APX activities in the mid-vein. In conclusion, SAA may be a common
regulatory mechanism for the adaptation of angiosperms to HL. Manipulation of
NADPH/NADP" levels by Cs-like photosynthesis promotes SAA under HL stress in the
mid-vein.
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KB centrin ZER ERE T ALK IIEERASR

T %, 2€8rm, 4%, gEEH, T4
(g Kes A SEEkia2epb, i 200234)

T

# E:. PO®EA (centrin) /& EF-hand 54558 M, A5 HEIBREH-— K.
‘B H 44 EF-hand &8930, REANSEMIEICRESE G 1 M B, IR Z AR R T
BRI (PR, FEARERGT RN ARD A G DR AR B I
FALL R AL B R A AT e RGN P AR EEAER

FRRAEYIRG T AR B BoR . MBS 1a 3h 4 Mo B8 R AE A 2R I FE,
centrin & 152 5 R KIS 2 4H M 25 1 T R 2 AN 48 o A S0 SR F R RS M /K 5 Ay
SEEAPRL, FORE T centrin BRI SERE R, ML R RA BRI R A B
AL, GHREMW: 1 KBk centrin FEF 53, /PArmiss. XCHFEAKEER K,
KT RAMIT . 2) 18 FR 50D e brac K B rE I BC 7 R & ki
Hcentrin 2x AL E KBRS, centrin BT RES BEARR AR IR I A OC, T SR
(AR TG IG o A FUT 1] BH B RAE D38 B 2% K B R AR A48 s A P AR A LR AT — e 1

EEI- O

HHF: KR centring FENTIRE, KT R
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REE S AN FTHEER LY FTRAEN

B REXRS F LY MRS RRE 2 w0
(1. WHTIYE K F Y #5206 %, WL 4% 321004; 2. WiiLIiis KA HT, Wil 4% 321004;
3. BUMIMVE R 2= Ay SRR R 2% B, WAL 3300361; 4. WiV i iRk 24 Be, Wivlpii 31123;
5. BUMMITVE R 215808 % B, Wit/ 330036)

OB Tkl AR A R B W A GO, A SRR AR, K )
PEER ™ EAIE TR, BB R g I E Y A K AN E R R
[ R 7 I Ay v T R R L, R 15 MK, AR A R S AR
22.7%. FETHLIXRRY R A, BEMEROK, 203 SRR N (pH {HZ 2k
4.0~5.5), HEMNWFEEIRAEAWIING, Fik, FEEEHIA N & M 7 403 X R AVEDk
PR EE RN o SGERRIE HIRIUIRATEERE, S5, W nTRRSEM Y 2
W2 BATT G

% (Helianthus tuberous L.) A Z4EAERUARNY), (R W12, N
HZ @i . 4G EHE 79.8% 47K 7. 16.6% 4R KAL G 2.8% I K5y o — &
HINYEAER, H, Bk G YA 78% A BRI E o 30 ARSI LKA 2Rk A
M, R, (S BRI, (AN S IR, (ARNTRRE, R A4
BRIGARGT . W LT R TR AR 4 I AT AR R . AR —Fp
ST, BAA e TR EREE L], £EERPE L 3R R B s 1 39k o 25 HO R A,
AL R AR P R AT G, SRR P AR, S sl kAT, LRI IR I
TE YA, B ERETUR, B R AT ORR DR
HUKEEE,  [mIN A RLEAT AR, AR 505 = S L e i 7 B3 3 Mk, TR
B A BT AT AR 1 A R PR L DA RS P DL A 2R 20O S L
M, R TR E A NN S L) Cas Mg Mn. Cu L& P 458k
FRor AR, WA FREAe . B A W AR AR AR AL, R A
R 3 TR 8 AN B RS A T 4 X IR A A I K S B ML . AR T
HFEREEBINE, 11 H o MIPIG, S HIL, AR BE
JE BB IEAN,  [RINEEAT IR R e RN Ak

REEW: T BREESMGE, BERES FRUCER: 4 TKT

M AEMEF  E-mail:pliu99@vip.sina.com
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S SR RAERIRE T WRBRERKNZIEZA

&, AL, @, Bk
(VLI TR ER 2G0T (P I ED) VLI Et 210014)

B E: HYAEERNAETE S A ER KN EEZN T AL &R L
FARE, 3L OB RS AN [ A AR AL BT A I o B0 DY R 7K P e T
8, VPP IRREIERPLE, 208N AR GEERAERME K, FTHE1I0
B LI IAA F ARSI S A, T SRR L IR IAA SEAT A AR K
AR AT H BRI A R, s ZT S 8T EEA A oK
) ABA A FASEMRBIE K, SMRE S BE AR 2 AR BRAL ) ABA 5 5 A%
1%, ey T AR g 32 (GA) I 2 AN E RN 1, AMIRA I ZREAMT N YR GAs

KB AW ARG HEE. AU

FEETRHE: A =10 TR (lysx[2011]13)
BB LS (1979—), Zo, WiTTlGiEA, Tk, BYSRFTUOL, 3B A TFMOR A I AR AR 1 75 7 5 T R Y
(E-mail:zhoudongdong128 @163.com)
O3 245 % E-mail: YinYLO066@sina.com
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AR Ca*' St PEG 43 T % C, & PEPC E K /K#E (Oryza
sativa L.) Ye&54HEEFAT

WA E B, g

(L. YL LN BL2EBOR EET 50T LA TKTE CRERARG T 0, TR 210014;
2. BN 2 A i Rl 2= Be, VL5 5% 210095)

¥ E. wmsny X A LR (Phosphoenlpyruvate carboxylase, PEPC)iE it il 5 —
FARZ 5 EGER, BN CoMyta1EHbE. h TR Etild Cs PEPC 4k
ERIZK R T 5 B (R S AL . AN SEEG ST =i I8 %, Cy PEPC /KA (PC)H FHEFAEAY
IKFE Kitaake(WT) W AERFRE, ZEREAKR I 4-5 I3, 48 FHAS [ 9A F AME S0 A5 v, 1F
FTAE 15%%58 2 6000 (Polyethylene glycol-6000, PEG-6000) rift M- F AT & 7K
2. LESE. WIESLSEE. T BEOBIETE. PEPC BEEPE LA DGR N R
AR AS BRI, 25850 0.5 mmolsL™ CaCl, B @45 PC M XS &7k &
(P<0.05), i 2 mmolsL™ A1 10 mmolsL™* [{II4EFHAN T2, WT IR EE . AR
WL AL XS PEG ALHE PC GG i AR [R5 M AN 0 2%, 1 d o e L2 BE A
BRAG, kDK it . R AR B I B s 1t — 20 Wk /E PEG6000 4b 3 K, PC A
A3 HERFReoE RS B IR LIRS ), S mIREAS BT (10 mmoleL™ CaCly) AbFE i
BEAIC T PEPC Mg if . PEPC JkRIZIA R v I B I35 o

REEH: P98 T mARILHE PEPC JEDUKRE; T3 BRI EE MR NG StaHtE: KA

FEEWH: KA REA AT B H (30871459;  31371554); VL4 H EQIFHAES I H (CX[(12)1003]); VLA HAREHY: 54 % Byt
H (BK20130708).
OjifE 1% E-mail: jspplx@jaas.ac.cn
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B R BRI B KRR R R

GNENES

CHERH 2B Ak 22 B, VL9niEZE 223003)

¥ OE. AR TR EMN S AMNRJELRE (25°C. 20°C, 15°C. 10°C. 5°C) 4
PET, AHUEFURIE 75 TR RS 9 S B iibkm . 2RAE00 R G, e, i
B e, KRR ML REG . akER. MR, BAEE A HE
(Op7) PR, BEYELEE (SOD) Wtk 4k YlE (POD) JFPE. 4
W&l (CAT) WETEMA —E (MDA) SR, a5 31K BEEEAE N, K
FERRT R ZEBETE R PR, MRS, BKARK. UM AR BE TR, Mgk
SEMNZRNE /B2 F%, SOD. CAT Al POD J% 1 B # 71, MDA &5 O 74
R E T . HEERIES 25°C. 20°C. 15 CIRELM N, AHUERBT BRI
P TR T IR T E B . £E 10 CHI 5 CIREMMNA R, A HLEE ST & R
B IR LT E B ) E R AR

R AKHE;, B WE BVULG B L

HEETH: EFEAEKIRITHE (2011GA690138); VLA AMEML A EAIF s E0H (CX(12)3036); E A LEG TR L HR EEA 9
BHEHEHH (2010K3-04); VLIRS KAA &I H (2012NY037)
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LS NENNESY A) R/ E 2T

WEiE, A
CIL IR ITE K238 7 WS X R M T 245t , YL 9500 25 222006)

B E. B4R % (C.scolopendrifolium (Makino) Garay.) % *“F}(Orchidaceae) Kt >%
J& (Cleisostama) HHA, K704 Isliess . A sy (AR T s j2 D Fh
BN . AR T B X i B TR A5 JR R, A A S AT A . 4 T A
YR, BRI 2 R S TR IR, AT BRI 22 )
AR MM EEAT Y, EEE R

1) ARG AR BRI 2 R MR 185K 3, AR .
PR R AT 3 . RZAN 1 )2, AN BERA WERINE . 1 22K L4
PIE, TR L R A0 PR ) R ) BE SR, R iR B3 o 58 A B8 B AR O 1) MU H
LRET, BEBRINGSE AN KR, WA DM ET NS . KAl s ) )
RE (R I RN BIR B3 R TE B, AT LAk DR AR N K O3 B 28 0 s BE BN B AR A7 A AT LASE K
5 S AR R TR, A R0k 23 oK g3 BRI

R, SRR 1 Z A % B R AR, TEAARU,
HBCRA AR, NEE 1), W, MMBE SRS, i g0 ek )= 5 e At
WRAREK . ARG, B = g A4 & A ok

YA A YIRS AW B EBA R, wrE 2 o0, SMaa, e ARG S 4
BTG FEAT 2 MR Z A, AFN.

2) ZEMEE . BRIV EZEAA R . FEARAL AT WA . KB 12411, 4]
) B LA R AR 2 o SRR 2 iR Al 2R AT B, LRI 2 2N, HESI LR
B N MR E . B, RABCKAMIFBE . g0 NG /b B

YL AR 2RI IR R 2 56, R AR D B LA N YR IR . R 4E 4
EWZIA, WAHP 2 Y R Z M 2 DAEE, TS IRANG . B4R SR AMI /N AL
P20 0 el R R o B SR AN 20 W AP R, R R AT R ki, T
b W HIEAR TR, R S 2 .

3) MLt . WA R MR KA . R 1 JZAM, HEPERE, D) R
FAJEI A BT AL LR DA B, ARSI A o2 SR IR ke, 78 Tl g
W, TER— AN, R B L BB H o X RER &5 1 AT UAT R 44 P 7K
IR .

MR GHEAR A S A2 7y, A0IASEEIN), HEZISEEE . 40 0 PN PRI 3 4
W, SEnARTT o P OB AL . — BB B R i AR 3 2K, i 5 IR,
G N7 T S e

VM AEMEF E-mail: sgshao@126.com
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RGRRAKAESF R HRILIE TR
B B AR SR 74

RERdE, B, AR, BEE, %k ¥, RAD, BERY

(R AN KA A9 =, 175/ 5% 210095)

B E. Ay, R R R R . BETCY KB, IR
TR e FIAR ™ X Jle 7 F gl o A T A PR R AR ML, 5T 2 B A 1R 77 ok A
T B DRV A 13 T A% RS T R AR A AL RE, LRI 9548 2= S Rghl
FEH IR > A1 o ABFFURAE TILI54 13 A1l 58 ANFEHK) 58 ANFRE, ik 205 13 1) 4%
FERERE S o TR A B RN R AV AR by (R Ri A, IR T 38 MNMEAE IR
H16 AFEICHRHCE AR o 6] 2 RGN AR 23 B AT T BR EGRE 2 23R 800 M, 48
THT 5 B 13 AT 2% SORGAE b 1R 23 A Ll B, RV T34 13 AT I 2% A A0
TREARI o RIKEHLER 2 A R B, VT J5048 2% 5 ZE LUK R AN R0 2 3, Rl 2R f il 75
A BRRAE AT 58 ANFE R ERA 20 A, 43l 4 205 O FF i s B 1) 54.15% 11 42.4%:;
(i BE B R AN AT 6 ANFE R (O ATENEZE . JRML SRS ED 5 2000 b s
I 2.93%7F1 0.48%. LAk, R ELTLI548 2% B A (RRIDKE Hh BE 73 A1 55 VL 544 H 7 A
RICEEH R 73 A0, KRB RO R . 28 BT, ASCHIH TILI54 13 A 24 sfgak
WS, TMRA AL . RIDRE LR B 0 A 4678 T VL9048 2R 50 RE SRR,
Wbl SO R R BERG, % LU 5 s BORE RI AR5 A 2 T) |4 56 DR e LU 4G AH 3

FBEW: JeHRE; BRI RERIREG R 22K

Hierarchical clustering and indica-japonica rice classification: uncover mutual
spread and indica-japonica differentiation for weedy rice in Jiangsu Province
CHEN Xiao-feng, QIANG Sheng, YANG Jin-ling, ZHANG Bang-hua, ZHANG Zheng,
SONG Xiao-ling, DAI Wei-min® (Weed Research Laboratory, Nanjing Agriculture
University, Nanjing 210095, China)

Abstract: In the early 21st century, weedy rice occurred just in some regions of Jiangsu
Province. But it has already occurred in the whole province by far, which caused serious
damage to high and stable yield of Japonica rice. In order to grasp the mechanism of

FEETIH - 2013 2 i AT RO FHIFL- 151201303022 ) 5 i FE PR A= 4080 iR T R HE 5K & 1 (2013ZX08011001 ; 2009ZX08012-020B )5
VLA R R (BE2011353) 5 [ FIARFHFIL &R BIH (30800604)
VEHWIA: FEei(1987—), 55, Wi+HF572: (E-mail: cxf_post_workfile@163.com)
O Corresponding author ~ E-mail: daiweimin4@njau.edu.cn
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weedy rice’s rapid occurrence and control its occurrence, it needs to be further clarified
that weedy rice is independent occurrence or mutual spreading, and the Indica-Japonica
geographical distribution in 13 cities, Jiangsu Province. 205 accessions of 58 weedy rice
populations were collected from 58 sites at 13 cities in Jiangsu province. The samples have
been planted in the paddy field of Jiangpu farm of Nanjing Agricultural University. 38
morphological traits and 6 Cheng index traits were measured. Euclidean Distance
clustering analysis of individuals and populations and the proportion of weedy rice samples
of 13 cities in each group of two cluster analysis. showed that weedy rice was not
independent occurrence in 13 cities. The Indica-Japonica geographical distribution of
weedy rice showed that Indica and Indica-clinous type weedy rice distributes in 58 sites,
taking 54.15% and 42.4% respectively. Japonica and japonica-clinous type weedy rice
distributes in only6 sites, taking 0.48% and 2.93% respectively. In addition, the
geographical distribution comparison between the Indica-Japonica weedy rice and
Indica-Japonica landraces showed no corresponding relationship. To sum up, the paper
made it clear that weedy rice was not independent occurrence but mutual spreading at 13
cities in Jiangsu province. Indica-Japonica ratio and geographical distribution uncover that
vast majority of weedy rice in Jiangsu Province is Indica type and Japonica types weedy
rice takes only a small proportion, which is similar with natural gene flow’s proportion

between weedy rice and cultivated rice.

Keywords: weedy rice; morphology characters; Cheng Index; indica-japonica classification
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NZREILE TR E B SRR Th RE AT

&M, B xR, K OB T OE, B##M R L E R

TN A S HOR 2 e, TLI547M 225009)

W OE: NIRRT A0 M R FUAL 3 40 s AR TR A B . SR U A R I 7
gy — 5 RN 2 A% 2 40 P R IR FL AL B 40 fw s i B SLr, o5 — 5 T & R L4 5 40
BT D, RFLENT 40 R R B ARG S R IR R B ARG BAR G, EESY
W AR R . B NS T- WM 3 40 f K K AR TR R ZE AR
1, 1M T/N AR R B S. AT/ NZE (Triticum aestivum L.) (& Ff
DA 13 REATRL, R IE ) . AR 6 BB A T
LA A %S, Image-Pro Plus G/ A8 HOR VLN HOUL S T/ 22 3L 50 7 41 i
R EERE, JEEN T ARG M. FERGLERW T 1) IS
0 M A7 T IR LI R A R E 2 18], FFARJE 36 10 RAL 04k 2) MEFLet 40 i % H
FURTARAEE 8 RIFURIGE I, 55 14 RIE S MH, 5 18 RITWHRWULiLE, 2 24
ROATIAR) TERE TN s 3) 454 1 40 H B0 VR FLIE 7 40 R VR (19 5% . s 4T &
FE R R B R B4 e 2 1) o AR DA AR 6 5 SR ERA 190 /N 22 IR FL A
A EAA W DI RE, — 7 AR A B Rk H IR FLAL 16 40 M i) 7= s i 2 e, )
— 5 T A R A AR AR SR A8 1) B A5 2% 1]

Ojif5fE#  Email: feixiong@yzu.edu.cn
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F5 W AT it RANEZE . BIRIE =R eV

FHF L BER AEAD BEED KRS
M ®? CHETFIES, MmER Y, ke

(1. FERUIMYER, LR m 5t 210046; 2. Fg st BFAERE LR SRR TR, V125 R 5 210042;
3. WK, TLIME N 213164)

i ZE: AAlfE (Impatiens balsamina Linn.) (4i’5 41, balsamina) & K ilI{£F}(Balsaminaceae)
RALAE & (Impatiens) —4F /AL AR Y o KA B ILAT HEA 900, BRI 704, KAlE (L
balsamina) 154 W E AP E AN SMIA IR, R Zm i n s WA, L2 (RO E S R 1
R I AR P 58, B0 2 0 0007 R . BT . deme . RS2 X, XSG
% FTIEIT. JARA TS B HAREMEHERES, A/, tERn FEa . 28
Mg, FEZR AHR. fEHRMEREE mEFZERA IR ERAPIR . PUE . Hrd BORNHmHwntE
SRR, PERIE R AR 2- A -1 AZE I XA LA R NPT EC B R R, BEA,
2- AR -1, 425 R B AT IR 5 N T Hep G240 I IR B s 75 1%k o o — MR iR 4 (Lawsonia inermis
Linn.) (5 4L, inermis) T SRt ZAELRER, VERRIRGEEINY FI ) S A& n, st die B FH R G
RGP RN —, HAWGIAGR, B W AR DIRG: 2 s B 25
TR MRS, BAPUME. P, dridb. Prar A masg e, wr ARG ik i R R Gy, nTH]
TRIT I R AR RO A . WESCRILRAILE (1. balsamina) HHEALE (L. inermis) —# i
SEANFRHE PR RFEY), H A AU A 8y Badve, B 548 AR AT A AL
G5 Ta AR A WA AT sy 2 —, MR g ), JFRAIE . Préaiss
W, ESRHZ e RR Z, WAV 2 Sl

H TV RALFEZE (1. balsamina) K iiAkfE (L. inermis) ({144, ASHIFST N FH s 10 i
{43 Chigh speed countercurrent chromatography, f&iFkhscce) V2t RUILIAE ZE 4L BT T 70 129,
TP . ARRIR e R HAEIE . 2-FHAUE-1 4250 . MR 3R ILZems Y s80BAH 1
i (HPLCO) VEIIGE T iR AR s s AE PR R ) rh (0 5 &, LAFS IR a2k 1t (Caenorhabditis elegans)
REKAEY, VRO T PRI RE A S ST AR R AT TR PR AR A A 0] 55 T AT
G HUEAE AR AT SAS ST AR, 45 FR U RALAEZE S SRR AE S I BRI T 75 e
R dUavE R BRI I AR A2 . ARBER . SRS i SR B SR, B WL R T v 75 N B AT
gl AR SR i SOR R SR I # (P<0.01), 45 HIAEEEX 750 K&
FREE AR AR MBI T A (5% L 2- A8 k-1, 425 R W W b, ELSA A7 A 70 B A g o
R, FRSGER N RAIFEZE (1. balsamina) M EAAE (L. inermis) 24Pk 73 HLERSR AL T 3
fiilho

REEE: AAIEZE: BORAE: 25l S IRaAT 2l

EEWE . M I RS H (2012BAD36B01)
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ZZEPWEMRERTD DR TI T

HEE, BeaE, TAN, FHE, RZBY, MR

GRS BRI RS S B 2 FEPE SRS, WU 310058)

B E. Wik EgmAM iEi e EN EERN T —, ENEESRECh A, 2R
Fn RO, R R MR QRIS MEah, BRI RE A=
A BE IS S 25 M AR B R AR I H R At . H AT TR AR K S R AR
N Z SMAESYE XM ARARRMATE. XSFH® X2 (Scrophularia
ningpoensis) J&“Wi J\BE IEH 2544 %2 (Scrophulariae Radix) 1A Y, L3 2yG 1k
FSCT3 R A I WK i SRS P T 222K

AWFUN 4 A3 11 A0 XS EATPR I & &30 (R 25, ik, FE4D
AR Y BB 5 B E,  [FINAIA HPLC-DAD 40T T ANFE I T %
SRAEE 4 MG &8, DR 22 A AR A R AR 3L AR B 93 B B))
A, A B SHERERAME K G B BSOS R BN, R
GALHAAE N, 4-8 HE XSRS AR, o 7-8 H 2P R+ 28 i P e
BRI K 8 H FAELES, 9 HIFAERM, IRl e B35 s g7 AR KA s 10 H
ST PRI PO RZ I T 10 ) SRR A . 4 Fhod e o B I E 4
REH, XMW, £ m RIS A BT (0.3~16.0 mg/lg). k&t C
(0.2~7 mg/g) MR (1~25 mglg) KR (0~1.2 mglg), (HASFEIEBALI & =
ZESEROR, M HAEAS R & B B BOX 4 M oy B8 AR EOR, Horh DA I i
RIS AR RN, U RS FRAK B ETFMN 7-9 A, XA
Y& 3% EJF. Pearson AHIGHE T o, XS EA P RIS AR SRS P
KR R W E IR (P<<0.05) , FRRECER T HATATHITE 1 X S0 B
5 PR E U R

AKICNK, 9 A X208 I3 KA AT B RO e 39 S A= K N SR
IR G, RS R AU Y & &3 mrs ASF A A 0 T RE B A S D i
AN, WS EAR T RT g S 1Y SRR BT AR AT DG, 1T AP R TN 3 SR A AR ) B A
P 2248 y& 1 C 1S 3G vl s S AR AL 2 B A oG

REEE: IBEERG T PN, R — R KR, X2 PRahs

EEWME: HEARREIEERBIINE (31070205); 14 EARHE LI (2012C12912)
Osif%{E# E-mail: ypzhao@zju.edu.cn
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Ema®, KON, & 2, #REHT

G R A BRI RS S B2 FEPEDTFU S, TR 310058)

¥ ZE: XZJ& (Scrophularia L.)& X SRR, AR Ib-BRE T 0 A0 (1) 2 4F
A FER B R AR Y, X A JC 2 . B 1753 fEMR R S. nodosa FrAs
#ERS, O 200 Z2Rdgk. Ik, KT Hu X I X S @AY L A e )
o RGP, LA R B - 5 Ry JE T XX S A ) IR AR
FHOWAG T — i (& MANEMER X 2| R R B M TR, U
KW XS IFEAFP A e R — HE A . Kk, XSEMERIE. 01k, T2 A
JEOGIR I RGR E 1)

BT AW TN X S & AR5 An S A AR S AT AE BRSEAH S R, ANBit
TR T X2 8 Ak RGO KBERTIESE ) 140 Dr2K o0, RSP 2RE e T X
ZJE N X AN X S A AR E R, IR FIRES T X2 8 P 1) 50 A X 8
DL SR S8 AN BE, B4 ITS 44k Bt trnL-trnF, psbA-trnH,
trnQ-rps16, trnS-trnG 4L 5 M B, DA KT Z0vk S RALSRIEFN DL Jir 44 i
LSRN ARG K GHAT TRV RIFUL T 25 R

D DTREKEINHET R ZSEREN, BrRZXSEERZESUMGE
AW BN, 5 Stiefelhagen (19100 I4-2HWI4, 1% 5 2 AR AR B 5 IK)
MR HARGRERANMD AN S A TEER: WP ZX S5, Rith
WFIVG R R X 225030, Wi XS 03, bR-HALX S5, KW LS5 3o

2) RS CRAEVIH T I XS0 3N, A ORI R R R, A
FR4: #4532 Stiefelhagen 1) X S 4154 Ja S i 25

3 HESAER XL S AW = AFlE— MR PR R, (RSSO R I
ANER. XS NS, T, Hl, b, AR EHX ; PR L S
SHARTRER, thl; MRS, AT, eNURHIX, woasE—NEA, Ay
HE— b SR G BT 5T

4) KW X250 EIARGF I A ii, i = AN R SR e P e -
PUEBSC AR, TR - S R, RS- - H AR SR o 43Uk R AR A UE 4
o E I S. koraiensis 20 A1i f#) S. kakudensis S [J—MFh, $2H S. koraiensis
Yk S. kakudensis [ 5% 44 A7-1F

5) BTk LA AR WALSE X SRt 2 FE R A 22 5, HERTIESE X S
BT RN, 45550 Pk aiBrs, %28 MR R HE 4SS TR H
HhfE X — O —ZR B3 [

EETH: EHEKBARRFIELIHE %) (31070205)
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RARE M Z A SR SRS PR 5T

ook, & e, dEEfE, AP, RMEEC

(FRAEA [E B A1 L pE o B A A 255 R BT ITRE, Y15 5L 210042)

B OFE. RHGERE oA hmE . & SR LR A 95% S EE DY AR TS AT )4
WY, SEATHURAMES . P, IR RN AN S PRI S5 R DA
PRI UVB X H 2 A, — S BEier (1 mg/mL) F1 95% Lfifr (1
mg/mL ) $& B4 BT 48 A 5 S ik B ek B A TT(0.3 mg/mL) Y 80% ;A7 Jii ik
(0.5mg/mL). ZEZ M (0.5 mg/mL) —4F%E (0.5 mg/mL) FAERREZ 1 hKLAg
7735 Ve (0.1 mg/mL) 1) 70%; A7l (0.1 mg/mL) A1 =4 F ¢ (0.1 mg/mL) AL
KRR (0.1 mg/mL) 1 80%;  PUABR I FEAL S B KM AT vt AR < 0, ] 4 K 11
HATHEIVER, 7 25 s AN BE B ] A I E F o B 700 SR B 8 5 1K) 255 ) H

HATIR PR X

KRB MACHN PURIMES PUEAL; MBI RN RS

Abstract: Petroleum ether (PE) , methylene chloride(MC), ethyl acetate(EA) and 95%
ethanol(EL) were respectively used to extract the leaves of Lavender, Determinate the UV
radiation, antioxidation, inhibit tyrosinase activity and antibacterial activity of the four
fractions. The results show: four fractions has several peaks in UVB district, MC (1
mg/mL) and EL (1 mg/mL) reach 80% viability of rutin in UV radiation; PE (0.5 mg/mL),
MC (0.5 mg/mL), EA (0.5 mg/mL) reach 70% viability of V¢ in antioxidation; PE (0.1
mg/mL) and MC (0.1 mg/mL) reach 80% viability of arbutin in inhibit tyrosinase activity;
Four fractions has antibacterial activity in Escherichia coli and Staphylococcus aureus,
four fractions has no antibacterial activity in Penicillium and yeast. The research has
guiding significance for the utilization of lavender resources.

Key words: leaves of lavender; UV radiation; antioxidation; inhibit tyrosinase activity; antibacterial activity

HEEH: Ex “ T A7 B 3G %I5 H (2011BAD33B01)
Ojif3 % E-mail: zbt_nj@163.com
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SRS ) LT B EYE SR R BOTR S BaT

REM, X BH, B fF, KER

(LIRS sh EREE BB ST (R s L BE), 195 5t 210014)

B E. <R (Apiaceae) 1)L+ )& (Cryptotaenia DC.)H L /+(C. japonica Hassk.).
L2119 )| (C. japonica var. atropurea Makino) #1Jt 3619 )L 5 (C. canadensis (L.) DC.)I
BT AT TS o 43 AN 70 LT RS LA RN B S8 ) L (R 4T 4k . o
FLER A MR 4i428 C. 4. 45, BE. BR. B, BRSSO R, 45REm. Ji
)Ly rb ol S A BRI & S, BT B E 307 2.02%. 49.2 g F1 6.1 g;
M) Lrh dEA 2= CL 85 BRIk & B, 232k 0.577 9. 2.307 0. 0.087 0 1 0.371
1mgg’e )L SRR — 2 HAT MR TE R 03T T A 3

REEE: PIERL WL EIREOY: UFOTER: o

Analysis on nutritional components and mineral elements of three plants from Genus
Cryptotaenia in Apiaceae WU Bao-cheng, LIU Qi-xin, ZHOU Wei, SONG Chun-feng
(Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing
210014, China)

Abstract : The comparison of nutritional components and mineral elements in
Cryptotaenia japonica Hassk., C. japonica var. atropurea Makino and C. canadensis (L.)
DC in Apiaceae was carried on. The components items include crude fiber, total sugar,
crude protein, crude fat, Vitamin C (\Vc), K, Ca, Mg, Fe, Zn and P. The result shows that C.
canadensis has the highest total sugar, crude protein and crude fat contents, and there are
2.02%. 49.2 g. 6.1 g per kg FW (fresh weight) respectively. C. japonica has the highest
Vitamin C, Ca, Mg and Fe contents, and there are 0.5779, 2.307 0, 0.087 0, 0.3711mg ¢
FW (fresh weight), respectively. Genus Cryptotaenia has reputed value as high-quality
healthy vegetables.

Key words: Apiaceae; Cryptotaenia DC.; nutritional components; mineral elements; analysis
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B PR AL S I R T
& ACE R0

S A, B OF, BT, %, KFE, THRF
(R ISR K222 W) 5 RG22 58, VTR R At 210037)

¥ OE: SRaE R AR I A N R, AR A i
-3 9.6 12 hm?, 1 FE ) R Bt K AR BRI 112 hm? 2 % Mk, i
FELE i SRR, T SR A AR . s g A S R e D A
YA A FAAR A R 50 55 1) AT FE B = X

AHWEFT LA HR 895 A F1 INRA 717-1B4 (717 ) LHI5 T 0 FPRE, K B2 43 391 0.
50. 100. 150. 200 mmol/L ] NaCl #spnziRsoakiy, Shipiakbs4) i 10 d. w51
JUME 0T P A A7 A% )y B PSR RS TR S I R, BIEFUAS AR Eh i )
TR AR, E NaCl K ERm, FOM A L IR B o pk ey B, 3
BB, Rk 895 M2 MIRERE/INT 717 B, AR 895 M Frft HL0, 25 &L NaCl
WLk 100 mmol/L 3L, SE RGBT, 717 8t F b Ho0, &5 2 U BE NaCl ik i Tt
TG o PR R ) B ISEAH E HEH MDA 1R B A NaCl I e 38 i i35 14,
T CK AHLE, FEHk 895 Tt (KRS /N T 717 #5. SOD. APX. GR {4/ B I 7E P
Pl b v 2) BT - BRI A3 . K 895 4% POD 3 MEBE NaCl v & 7t miifn L7t
717 1 POD W& PEAEAR NaCl ¥ 52 T BTt =ik B R P o CAT 35 AL P Az it o il POD
TEPEAE I . B NaCl ¥ 5 T s m Az (1) ASA S &Rl bE s A & &k BTHE TR,
GSH &y N, MR rIvrtEbE & b NaCl i B T+ w4 . a4k 895 A% i
Mol I B T 717 M. 8 LTk, NaCl a7 sl A=K, SR 740
B AL, FEAAE I VB VR P SRR S R B R PE R BT MU 5 3, F AR 895 W%
TR P R0 O SRR FE L 717 M4, 31X 5 LB AR RS ) T R
PIAH K

R s R WA, BIEIRTY
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A T SRR E N T RAEK K
il R iR A

R, RRE, BHRE, BRE, A

(LR BB R G LI VT34 b E R BT FUBT, 1195 T 210014)

& E: NaCl Wi FRIYE A R AN B TR SRR B ok =, PR P A B - 5
BRI = KEFReEZ —, NaCl Hpld Fi& i H A L e st st . Sy
FRZE—Ph i ZE R R PP, HAT R T Rk, 75 b Wi BREE B AT 1R 4 1 N
AU 5o 2R 11 NaCl e 8178 200 J0 4 AR P SR 1 R B B 25—~ (10 5% M E0AS S AR B
A SO E R R IIAAN R FE ) KCI (04 0.1, 1. 5. 10 il 20 mmol/L KCD), 5%
£hJPra (300 mmol/L NaCD " HAPRANAS [P SR A 7 A A - FIAR R ARG AR =25
PP AR BRI . AR RIS g . 5 AR, Sk
NEGERAY C106 AT, BEAAKE . s AT E, MR K BT,
Bn TARZER A E A R BV LG, B R TR B RIS s, (RpiEh A C201
ke, B M) K &8 NERERL, 2S8R R THEZ
FNGERE, FEAR AR B0 2 7 S A B R TR i o BE AR AR B FE RN, 0
MR AR B BT E. RATE, i EkaE. W K 280N
(%A, (H KCI AL B =5 mmol/L I, AN[F] KCI AL B B2 [R) 22 e AN W 2, L4 R
MEZENT I Na &8 % Na/K LLRERR AL BRI FE I 5 R Beadsy, RS b Bk BE kit 5
mmol/L i}, X N EEEARANLE . ) K 2 WA Rl B AL B 5 356 i 52 48 g 4,
TP Na 231 Rk B £ I8 S g 0 7E 0~1 mmol/L KCHR 52 i Bl Py Bt 24 i 44 on &2
By, i 1 mmol/L KCI JG 2 R H . A RIPTER T B0 25 R S5 b 3
1) 2 N FE A —

B JFA ANIRER PUERTE; R

EETIH: EEARRIFEES R (31101567); [H 5 R #1110 H (2011BAD13B09; 2012BAB03B04); V175344 £k - A4 %t i
TF 9% 7 N S a4 (JKLBS2013001)
Oi /e % E-mail: turfunit@aliyun.com
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FAERNBRE R L ARSI S
PLTRE ST ELER

KR, TR, WEH, HEN, KA

CRBUINE R A A B 7 B, VT95RR AT 210023)

B FE: S THEARETNE, B o-3 B, B, K SEEH0E IR
gy, I EA NI A KSR T H 2 ORI SGTE o 1 T PR T LA S H [R) A 4¢
KW, EAHR. K SR AR ZER . ASCKEEIVRE EKLK
SRS ZE R, DS A LTS LS.

MHMIANER, WKL, BAR LW g, 82, FRAMIRX 4
AU, WEAK, WA, K2 7~20 mm. $E4) 3~14 mm; RS A Tk i 2R,
YKL, FERCFIE 3k I, EATARK, K, K4 15~40 mm., 54 7~20 mm.
PR IIAERT I AE K245, 20 d Jio AR RS B b s A 28 o T P A R R e T B AR 2R
20d Jii, P 2K 230 0.5 em/d AT L emid. BFAERI UG EAE /N, AR E
PRI 8~9 mm, fe&IFIMF /N, (HpREEE 2, R L N ER, TRt A
121K 16~17 mm, ACBIFIF TR, (HARRAER D AR 0 Oy DR ROk A A
SE A AT RS A RE 5 IL 6N [REE M 0%,

bl A PP S 20 T 1 DA FH IR B 28 il 21T (A OO B g, 45 SR ER: PR
Y S SLARRMHIE, SALE AN, B ERBEASILE SR T R, H
By AR R ) AL BE AN FLAR AT R o 2R B PR A 2 B i S0+ 5 3 A 0 (1 i 52
P, AHAR R T U5 D8 (I T 58 T e S o BY 2B 45 0 10 e A (0 5% A I TR
B, RALEG A RS /N T 400 pmol m? st I O G R A Y, KT 400
pmol 2 57 i B A 8 T 3 B PR A R e R A AR R N, BFAE A B
AL 28 Z DL oK o R A 2 S5 38 v TR 1, S 3 AR DA 0% AH
o e s BF AR R T34 B0 KGR A (1 550 pmol m2 5™ e Tk A (1115 pmol m2s™),
JEAME . (49.46 pmol m2s™) L TR AY (67.71 pmol m2s™h) o XELLE RARR, B
A 2 o TR 52 06 RS B ROREE T, LR AR mots A R, B AR B ik B K
SEILBRRIOZRIEVE ], (AR T R IR K DL R LA VR I s 1T s 2L o ik i
HAOESESIAER, ERm NS E<ETER JuR CO iJESEFARL, X4
TN ARG T TG D 9 ) i 2 B AR T2 BRI T I TR 40 B R e ) BRI A AR AL R 25
B, fEAREEER R A A, B AR T UG DY E/NPQ FH qT/NPQ {5 4k 35 M AAH Y,
{H gI/NPQ {H W /N FH Y NS EH B M+ Foo Fm. Fv/Fo. Fv/Fm %%
51T 5 Vg I A TR I T AR TR e, 3 AR 2 T 0 s ' T T e ) AN an B AR,
SRR G 25, By I .

REEW: DhDE; BN, R PREG R PUSRES); HUISHLE
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FERERE LK EFSIEF RS LR RAF
PRBERIARSE 2T P B

WA, WP, HEME, K K HKiE

(P SR 2 A dn B2 2t VL 95  5¢ 210023)

115 Wi ( Portulaca oleracea YA Fx Bikise. K432, FATHZE, N9 00RF (Portulacease) -
viJE (Portulaca) M AW BHEARY) . Sk AR S B, ZAEMRMARF4, DR
B o3RRI . KIGHE LA S 2 BRI E 2 R s 72 80y
FLA s Mg e Ee . S m ARGz . HAT B a0 i 9500 DL B A A K S 2 k. ik
Ab, BUE I iR TR iR Sk E S B YRS AL iR, SO AER IS
BrY). T, Sk e tE. M. A AESMET 8, [EREHE—D IR

] P ik O = A AP, — SRR B AR, — o g R A s AR R A 0. FRAT
IRFFCRIN, IX PN G DT A A 7 K/ INFERTIAG S P77 K AT Ry CA S Be 7 T
HA—wZxmr. BT, WA SN E BRSSO ), BB B 22 5 ok 00 B UAE A
BT, XWHEENRE RN ERTE 20, SRS TR AT 458 2 4 R
SCHRY o ST U, ARSC BB E AN TESHIS AR ] 2B IR o U s 55
BT 2E 5, ARE— SRR PR RS 1Y By ik S £ Bkl .

TR AR A AE T A I 25 5 2o, PRS0 55 4 SV e B B I S5 T A8 R o AR
IR A A S B HA ARG, H ZECONVIRON A-1000%8 A\ T4 B LW ks 7548 Cn&
K, Adaptis) ' (14h/10h (L/D) , 32°C/28 °C, J&38300 pmol'm?s™, RH 65%) #3715 ditf,
B ARG B IVe, BRI 25 B AR AL, SR G T AR, A A
CT AR, Bigs25diny, PIAPEA Lk BE Ve, METIIAIIE S 5B BETHE, MRS BRIL,
ARG BT . AL R AR FAEK25dI,  # RS I 1 5 (1) = R i Ab & 75 m & &
Nt PR FRA R B ORIR B T, RS 25 ik 6.07mg/g.DW, HFR & SR FRA T A Y,
MESE TSI, BFA R 00 DI S IR I (AR = Tk e

NEWiRR B A AT MR 7R, W -3 NEWTRRILL o-YERRIR 0 3, 20 o S IR T e 25 F 1)
51.667%#1 51.594%; -6 MWL LAV MR A 3=, TAHXT & 52054 18.481%F1 18.576%; «-9
JE RS LLIR 4 =, HAIRHS 820k 5.821%1 4.262%:; MRS RIS LLERRAIR b 3=, A
PN 12.887%H1 14.921%; thAh, B Az BRI RS 2 5 ik i 73 73 B A7 0.277%1 0.5%[H
ARG P AN R 105 18 LL A5 43 93] A 79.5850% 411 77.382%; P 1) w-3/m-6/w-9 [ ELAE 43 7
4 9:3.98:1.01 Fl1 9:3.78:0.74. LA 4R WoR, AN 0 i s i BR 4oy 5 wEAHIE, LAy
A7 T 5 B R AN ARIR I R & B DL A -3 Al -6 AR TR I & B DR Ak s A s Tk s A v
) PR T i I v T AR

HUERT O, TR AR AR T, B AR R 0 T DL B AR (B S TR i it v
FRFA, 0 LU A EON bR AE IPUE F T & R TR Y 25 dRAR M FRM (B K T 15048 1%, 2
THASEA R AR R E . PR 5 B iR I 107 R Hh >500% 1K1 ) -3 IR, /s P 70 10T R

=

1
_H

m o
o
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TR AR,

7t CONVIRON A-1000 4 N\ TR B AW Wn s 2 vh B IR PARN R AL Th ik 08, 45 158K AR
TR, RTINS AR P (R LS R RIPUE R Ay . SRR, TR, AR
DU IEI Vo. REEEIAEE 5 BARE TR, S TR T, Vo, ROl g
TG, MAH ZAMSEA G EE DS ER G RN AR & TR, (HAE
Ta od i, BPAER P RIR S EAR T AR, ARG & BB ARG AR 2. thkm I,
TG, FEPEAENE YRS EED L, ARG ET S, SonT BB R AR
S rE IR T RACEES, PR S G 0 e SR s T AR

7 FH D) 00 R IT R P Sk 3 DKM (1 vl Pl M 1) ) et A B P o S 8 45 9, Al v =
(B FERPUE RISy o G5 REoR, mi I, B A2 0 D R el iR e e ) o AR A o
B BRSBTS T B A B T 0 D) Ve FIE T 380 i, (R LR B 5 B N 6.07% 42 =i 2] 25.53%:
X R T s, e PRI T LR R RN 4.42% 38 i E) 7.78%. HHUL AT L, i eI
SR P 5 R A LA AR, (R i 0, U MY AR R AR R4, FLH S o 4
Mo DR, T DA el P A2 A A 7R A 0, SRR AN R LARAIE R AT 1 AT
[ S AT )T A DR A AN (L P S 145 0

7E AR, I AHEAE, CAAERS Rl in A ALIEFEHL R A IR 1k, bR 3 F
A FR R A KR R R R RN S e LR AR R A KB AR, it
A MU AT LB i A R G i AR B AR . 2R AR, (HR RS S O s A K it AL
JIES T M A PRy 0 TR PR R A RN K (AT 28 S S PR, (Rl R 5% 28 0 45 0 119 2 1 o
S Ve RIS RS R4, (LRSI Ve & B B8 T R 40 N AR K A B A2 280 15 34 05
LSt A HUIC AR BEAR L, JOALAR A 0 A A 2 vy 1 M A 70 0y R ) s M R B I
TR 28 0 147 0 1) 84785 7 0 & B A MUIC AL B A 2 s PR RRAERE AL B (2 4 v T P I &
Rorw, HERACTERE FEGECE N . e ar W, S8 s i 1 DL S QR 8 5%
Y mE R, BRI ] LUR I R AT, TR A ) LR A WU e B A e A B,
EAERRAE B S, FHERE EIMERNESE S &,

BT AR A5 22, bl 38 0 2 R R A AS A [ 94 FE A MLIE S e i 28 oA 8 FR P 97
BAT O R . SR BN, REMANUEE, S IARREER. fEHEE. Vo RN
1 HARERER S A AR B kg FETUAIN 67 g Ry HUIEIE, ASAE AT LS 200
g MIAHY, MMRIET = RS MR LLURPUE IR & 50 U S0 Y, e, 2
T R, BB Ve S O R RIS BEE A WL s s, R T 2
Ve G, RHY bR, DEMS RS, MESAGRRERKN, G55 ESAHAE T
EIRRPUE TR UL, B kg FETN I 67 g BORE HUIERS, AOED BT & 40% 540, IR
HEFEIN G AR Y, TR A VLR 30Tt &, S5 ER PR B, XETaRE R S
Wi, T B AT ML, AR REPT DASRE =, () I v DUOR R B 47 0 (108 F R R A
i,

KR D BPAER RERES EIR iR TR BHHUE
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HEBERBAL KM T AR
A BT B ik LA

mEEL KR, BB, M, KR

(R e K22 AR B2 22, YT95FE &t 210023)

D T HEA S EDYE, 5 o-3 BIR. S, K ZHIUE RS, IF
FAT A ) A S R i H 28 BT O o A DA [ N = 220 B A 2R
R ARSI, H AT, X E AR R I O DR R R i 2 [ A RO R e TR
(TR s BUVERR mi DL RCE R 2 RS R A MR AN . BTk, AR LABp A=Y
RGBS AL By DM AR, B S R IR fIE AR BE 20 B I 1 93 2R 5 3 B B A% Hk
Rl FLOG AP BRI IR Wi A M A T 3-8 P9 2 0 e i A 2 3R =,
FIFH PEG6000. NaCl. Na,COsz. NaCl+Na,COs 7 I+ F it b, Hifpria
DL S ERBRIE , 0 AT P 3 7 1 R GE DA 58 (R koK, A F AR NaCl 4k
P, R T ER A AR . ARG R

SRAET P HOMYE K A R Ay el 1) B A 70 55 5 e i ¥4 0.57~0.68~0.76 mm, %
0.71~0.50~0.61 mm; &5 4 5 U5 DiFh 7K 1.08~1.24~1.44 mm, % 0.96~1.15 ~1.29 mm.
AR TR BT (0.079540.002) g, A& /N TAREE I TR i (0.477540.001)
g PFE R AESUE E AT MRIEFIFIRNFIR O RAS, FEHRAE Danin S542 4 1A
R, BZ A A 05 55 925 T Portulaca granulatostellulata (Poelln.) C. Ricceri et P.V.
Arrigoni YR #5355 A 1 i 55 42T Portulaca edulis Danin et Bagella W.Ff . P. edulis
KRR 6N, etk Bk 54; P. granulatostellulata 4K 4R 4N, Jetoik 80k 36;
PRSI L U5 D3 g T INFh 7, S5 5 T s AP, SO0 SRt K PRI L fRAT
FhEERE 2 REvE AT IR B Y. [AINR B P, edulis A AHR R Tl fz 58t
%« WRKIVIA i AR SR PR S AR T LG R, TR AR MY AR R BT Re R
IR 25 A); B 2R P, granulatostellulata Fh7- 5 /)N, 2100 5 4G LL M 22 i 2545
PESR R LR A H i D AR T M 1 1 . SRR ICHEE T BE . ORAFMP BT D80 b (K f ) B R,
R U] e S A T ARSI R

P (V) SR A (1) B A 70 o i fh 7 AT 6~8 AN H IR ARHIR, Wiy e bR T B AT
filtlRs ACTERIRII B 1] Ol 2 P TRARIR s SR P40 35 “CHRFh 12 h;
SAFILE IR FRA P R I P B RIR; BYA427 P granulatostellulata #h -1~ 7EAKIR
SR RN RO, FLGE ' L A B0 P ot D 3 s [) PR ST 1 Pt o AR5 2 P edlulis Fif
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TR RO G RN R AT HAT IR I G 5 St — A2 R AR FH R AR KR M1 A e
SE; ARET R UGOE H  R IEESE, Ap E AR M AL, MR M e, AR
P. granulatostellulata 752245 = IR EE (32 °C/28 "C) A K I 8] i Y6 R A~ RE Ak B 1k
B s MAREE Y P, edulis WIS A 70 A6 48 0 IR0l B [l R i &k (22 "C/18 °C. 32 'C/28 °C
F135 °C/32 °C)H, AHAE il N AL . #IFA P, edulis Bl 1 R &R (AT
B AT ENREVEE) T iR IRED . SRR A KRS SR AR T EH 6N
A DG WA Ak P AIE .

Y A TR R SR 55 R G A T3S S AE AN K B & PEGS10% [ 58 5 T S AL T
100 mmol/L 1% )% NaCl i 46 Mgk AT R AR AL NaCl Ab# e it By A A 1)
VAT IR A, 0 AR B B A M1 IR B R B W s 1A PEG>10 %I b 2
Al B2 5P E sk NaCl>100 mmol/L H s B2 R IE IRy, P25 R i A X 38 2], (H
SRk 5 20 L A O 1) AP S R S A Ak 2 R T M A TR G G M A TR G R 3 A A (PR
PEAE TR, R S0 DA T 50E A 76 pH 6~pH 6.5 FABE FHf A, Bl IAEEX 7
F AR IAF]; E Na™>50 mmol/L ) Na,COs rfi fl & & £l (NaCl+ Na,CO3) il
BN, PRSI By DR B H A R TR FRE T S S AN REAEIS o

Zi LT W, WA ok A IS G AR AT R K. pH 6~pH 6.5 IEREE R ALK,
R P S SR o (i B A AR (R RN ZE AR, AR R 8 oA St v e
ML HAA SR HIrE . P AN s msbE o R, @i, wTRAAERR B 5 p 6
BB S I RS TR B A i, T 8 T e B R ER A R SIS A R AR T ik

e
Mo

REE: SO BRI RhrIBRs 2 WAL TR AR
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TAREARBA RN SR RS
T A AR R T2 A

GEE, B, £ R, % K. IZE, RS

(N R AR L IR A8 VR i A A BUER S =, VL9541 225009)

OB DK 11 AR, 23T R RN R A, S SN (A A 6T
R r RS RERE A E R 1 B AR S O G T AR . AR R, BUARE R
TR B T E TR, (PR TR B KR I e PR RESR R . kL
L AP SORE AR B RKTER AR SR A PITE R AR B AR B R AR
B> ORI > bR o B T SR AN [ 3 A5 P B Tl 1 o 250 B £ IR 1
(AGPase). TEM Gl (StS) AIyEk 7> M (SBE) JE AR i h £, SAH
EBFERL AGPase. StS Al SBE & (I ANV I(E I B K T WA . R R, AH
KA R, TEMIRBHAE ., FREREZE 5 AGPase. StS 1 SBE iGi 134 £ % W%
TEARSE . Ut B K SR 3Ok R I ) AGPase. StS 1 SBE i M & HLpE SR 8 2= . K
R A B A

REER: TR BB KPR BOKALEYD: Ve S OGRS FPRLHER

Changes in carbohydrate accumulation and activities of the enzymes involved in
starch synthesis in maize kernels at different positions on an ear during grain filling
XU Yun-ji, GU Dao-jian, QING Hao, ZHANG Hao, WANG Zhi-qin, YANG Jian-chang*

Abstract: Kernels at the upper position of a maize ear usually show poorer filling and
lower weight in contrast to those at the basal and middle positions. The mechanism is yet
to be understood. The objective of this study was to investigate if changes in carbohydrate
accumulation and activities of the enzymes involved in starch synthesis in the kernels at
different positions on a maize ear were associated with grain filling. A maize cultivar
Denghai 11 was planted in spring and summer. Contents of the soluble sugar, sucrose and
starch and the activities of the adenosine diphosphoglucose pyrophosphorylase (AGPase),
starch synthase (StS), and starch branching enzyme (SBE) in kernels at different positions
on an ear and their relationships with grain filling rates were determined. The results
showed that, although the grain yield of spring maize was significantly higher than that of

summer maize, the maximum kernel filling rate, mean kernel filling rate, 100-kernel
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weight, the contents of both soluble sugar and sucrose in kernels, the maximum starch
accumulation rate and mean starch accumulation rate in kernels were all exhibited an order
of basal position>middle position>upper position. The activities of AGPase, StS and SBE
in kernels at different positions on an ear showed single peak curves, and the peak and
mean enzymatic activities in kernels at the upper position were significantly lower than
those at both middle and basal positions. The starch accumulation rate and kernel filling
rate were very significantly and positively correlated with activities of AGPase, StS and
SBE in kernels. The results suggested that a smaller starch accumulation rate and lower
weight for the kernels at the upper position on a maize ear are mainly attributed to lower
activities of the enzymes involved in starch synthesis in these kernels.

Key words: maize; kernels; ear; carbohydrates; enzymes in starch synthesis; grain filling
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=B EI A BRI KERIEN
ﬁlﬁ'ﬁ%%#ﬁﬁﬂﬁ
;‘rljjﬂ{‘% g fi"\r)ﬁ/(%:g &‘E%Z 3{/(57?1 ékgfl.“\p ’ f[]
RAEF®, # QBX , AR, XTR 1’2'@

(L. MK TLIRAE (e is A% A2 B TR 3 S0 552808 SR A A T e S R 201 2 B 5 S0
2. PR Rl S HARY: B, L9580 225009;
3. EEIAERY I s SR I, VL5 EE A 210042; 4. ZEELL24RE, M5 H 661100)

W OE: T 40 U B JEBR L K AR T SRR AAC. GC K RVA EHRFEAE S5 T PR
FALZ RN SRR, wG e B KR SR ST IRAE R R s ) 2 A, 2 REPERR B (HY) Y
lﬂj 1.15~1.98, JHARE. RSRRGEE. AT 2 AR B, 40k 1.95, 1.96. 1.98. AN

LK A ) RVA BRI ) 0 TR B, BRI B2 PaT FHUEAEL IS ) PT AR AL AR X 4
/J\%, ,\éfﬁ}{ﬂai’mﬁ Tk RVA BERFAEAE AR SV F o A MR I HT 45 Tk W, I
SRR o =S, R KRR, Rl S wAE R, SBV . AAC {i. BDV {HLAK GC Al {E N
SRR it b R K 28 R AR I B RFR B

R KAE MR RN

Quality Traits Diversity Analysis of Part Currently Cultivated Rice Landraces from Hani’s
Terraced Fields in Yunnan Province LIU Cheng-chen'?, ZHAO Fu-wei®, WU Xiao-xia?>, ZHANG
Chang-quan®, ZHU Kong-zhi', XUE Da-yuan®, WU Jian-yong®, HUANG Shao-wen*, JIN Yin-gen®*
LIU Qiao-quanl'z@ (1. Jiangsu Key Laboratory of Crop Genetics and Physiology/ Key Laboratory of
Plant Functional Genomics of MOE; 2. College of Biological Science and Technology, Yangzhou
University, Yangzhou 225009, China; 3. Nanjing Institute of Eviromental Sciences of MEP, Nanjing
210042, China; 4. Yunnan Honghe University, Mengzi 661100, China)

Abstract: This article analyzed 40 landraces from Hani’s terraced fields with apparent amylose content
( AAC), gel content (GC) and RVA pasting parameters, as well as the diversity of quality traits. The
results show that, there is a high range of quality traits diversity between these landraces in Hani’s
terraced fields, with diversity index (H") ranging from 1.15 to 1.98. And the diversity index is
significantly higher in gel consistency, hot paste viscosity, breakdown value, which is 1.95, 1.96, 1.98,
respectively. The study on RVA pasting parameters of rice accessions with different AAC shows that
the variation of characteristic values, except pasting temperature(PaT) and peak time(PT), are relatively
wide , indicating that the range of the RVA characteristic values are wide . Principal component and
cluster analysis showed that, cultivars in test can be divided into three groups, that is :glutinous rice
group, partia Indica group and partia japonica group. In conclusion, the SBV, AC, BDV and GC could
be used as major indicators for cooking and eating quality of rice.

Key words: Oryza sativa L; quality traits; diversity

FEEWH: HE97371HRITIH (2013CBA01402); HZHEFTEEMBIH ;  [HEIAEGOR f o [F AT [ b B4 2 REPE AR A 40 L 0
ILIFAAHTTFER S (BK2012010) A5 TR 257 ).
D= 1E# Correxponding author E-mail: gqliu@yzu.edu.cn

-72-



F A2 RBKIL=Z MRS FFATTL

=R BEYTITTHmE AR S EE

WEY, KAE, EHE, EHEC
(W RN S Y 2B W E R, WiEhi/H 310058)

B FE. SRS E N MR ARG B T A AR ) B A
U DIRE, WS 5P ARG SO, 5 RN R A PR Gl B
BT BN A G, IR A PURE TS I AR 5 s 2 — AN R B AR,
VI 22 AR R - 52 i -3 1 AR ) 6 *E%zﬁ%'ﬁ%%zmﬁzwmﬁﬁﬁﬂﬁaﬁ
VEF o BATTRIIF S o B0 250 B R0 R mT DA 45 22 b 25 2 s B S0 A It i 4l 7
1 (Scientia Horticulturae, 2011, 129: 535-540; 2011, 128: 159-165) , ‘Efi1i#
M FMERFFHFART XD Fm A R (Food Chemistry, 2011, 129:
1080-1087) . A T it IR R A A BRIl LB, AT 40, o I
AAEHATIES, IR %ﬁlﬂfmﬂamﬁﬁﬁmﬁﬂﬁim/ﬁi—'ﬁﬂ% CilER
T B2 AR RGS1 M A 5248 HXKL B2 5 3001l 10 5, oo e iy 2897
TR IR U 4R L M Y Y R S R T MYB28 ik F, *E%%éﬁﬁa\ ABI5 th& 5 T
ST HASE (Journal of Experimental Botany, 2013, 64: 1097-1109 8 30) .
R BAI AR 75 T FRATR QA NV AT 7 Blp IR 45 13l AR5 B 701
Horp JA G 54224k COIL. HIZ (5 5 MBS ARG 55 340 73 ABIS {EiX—H[A]
R R 5 A FH (Journal of Experlmental Botany, 2013, 64 (18) : 5707-5719).
UEAl, BATER B TR SRR (BR) M HAF #3414 BZR1 Fl BESL %
MYB %A1, gkl H A R 12 \¥mﬁ% (Journal of Experimental Botany,
2013, 64 (8) : 2401-2412) .

HETRH: E5 QAR B H (31270343; 31470385)
O zE# E-mail: giaomeiw@zju.edu.cn
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BIFEEHEBCHEH R B 49w EN =B

AR 2 &Y, skt HEHL BHFEL REE Y
(1. TEIRE AN BB B AEBTFUI T 2548 P FUK R LR RORBFFT Ly, VLR 5T 210014;
2. PRI A dn b YL g I 210095)

B KGR A& =R AR A ORI G i A & R T o
R Ao RIRAR, WIE. WoKAEw; RUCR 2N, 2 2 KRB (R
F R I AT I KRR, (HRR R R K R BRI 22, B R
ANEEE AT, A BTSN AR B LRE A R B R E RDGA  BR, DUfE e —
W EDCRORER, R R B

PR 49 RV A AR GRS VEYIT T IE B 1R B FORERG BT R, 2012
ARV RS A E (R E S JRETRE 201207) B, %A A EE ) 154 d, JBiR
AR, I B AT S O T B B Rl . 2009—2010 AES VLA IR
SHEREX R, 2 a P77 R 8.88 tehm™, BN HEME ™ 2.4%, 2011 4R ARG P17
i 8.63 tehm®, Ot 2.7%. 2012 4ERT 2013 4EAME AL S5O0 B KE 49 T
FREATEL A, SER PSR A 12.39 A 11.96 thm™. 1% SRR B, Bt
JEREUT, Y BE IR, IR, REBIE T, PUiBbEs . 580 % 297 Jiehm?,
RERRSIRI AL 124.8 Fi, £550% 89.4%, TRiJiiE 25.6 g, #kim 101.7 cm. R %E:
SRSV, TPHUEA A, SRS, BRSO R o AR £ T AR
L 2009 SEARGI, TEFE bR — B TTREASbRAE . 2014 FE12% 5Bl ORI AR Ak EE 2

AHFFCLL F A 49 A ARE, WFFT T kA 1 AR A ek S R = e (R 5 . 45 SRR
W, P 49 X AR I AT 1R o RGNS L, A 2~4 BRITCHIARAA BN, RRE 4973
[P =t ol =N =T 7 VAW UV = R =3 e I N H P 2 G R e - I I S N
TN 2 BRICRERE, T AR S B RS R EOR R A e
ey, ARG INT-9 % SRR s 3 RS/ RERE, DU I 384 I Are A i T AR S5 42
rmREARBCE T, BnE A, iSRS R R 4 BRIRIRTRR,  JDE B
THAFEEL, DLADE D] 2 ih (56 A DA ek b 2063, i A T i, AT
BT AT WL, R 492 B R UR 4R RS D I R KRR SRR A, kPR 2
PRIZCARAG B, Po T LA (12.6340.253) tehm™, 111 HLAT LAyl I Fr i

FEEWH: KA RBIAAERI)I0H (30871459; 31371554); VL4 H 1A HiAER I F (CX[(13)5002]); VL84 H AR LS ¥ B3t
» H (BK20130708)
UEEVEE E-mail: jsppIx@jaas.ac.cn
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BIE AN FAEREEM 5 5
MRAEFER RN EFRAEKKIE

woot, wmEE

MRAE TLIRAE VR AR P TS0 %, VL9540 225009)

B E: DIVOERER 5 SR, BEEARIEAIEAEE (OND. MHbhs ks O
HEO 1 e RO ES A 7 e R 55 4 PRSI BRSSO K AE A
2R B AR RE AR A K im . 45 R AR IR 5

SRR A o R R SR B R T 7 R R PR IR P38 43 0k 10.1 AT 10.9 thm,
SR8 oy O B 16.7% 5 25.1%. IR RIS EUER AR HE (5 kg
R RN D) 2 I RN T 67.5%H1 76.4%, WEME /KR 2505 23 ) nt 1
fermr 31.8% 155 38.2%. LI HAAHEL, ™ RO R AR ™ s RO R R G I T KR
R E AR R R, e TR, SGE T EEOCR, s
THUE L SRR R Wi TR IS oG, lRENAT) IRARR
MR TR S A RIE RIS TR, A F TSR AR i DURR R i i b () oK
# (D HEKREKT (ZR) S, FERIFFRP RS (SuSase) DA MRTT —
FRH AP AL IR IL IS (AGPase) WPk, DL g Ry, @ik AR MRSt
AT DABR K FEHE SR AR R R 3R ) A g 1, AR KRG = = 57K 32 s AR

R KR BRI R, WARBSAR, RIEHHIE, KR

Effects of cultivation patterns on root morph-physiological traits of japonica hybrid
rice cultivars Changyou 5 CHU Guang, YANG Jiang-chang” (Key Laboratory of Crop
Genetics and Physiology of Jiangsu Province, Yangzhou University, Yangzhou 2250009,
China)

Abstract: Rice (Oryza sativa L.) is one of the most important food crops in China.
Continuous realization of high yield has a great significance in ensuring food security and
society stability. The nitrogen and water management play a vital role in rice production
aimed at high yield, high nitrogen use efficiency and water-saving irrigation. The objective
of this study was to investigate if a cultivation technique could coordinately increase both
grain yield and nutrient use efficiency of rice through an improvement in morphological
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and physiological traits of roots. A field experiment was conducted using japonica hybrid
rice cultivar Changyou 5 with four cultivation patterns including no nitrogen application
(ON), local high yielding cultivation (control), high yielding and high efficiency cultivation
(HYHE) and super high yielding and high efficiency cultivation (SHYHE) were conducted.
The results showed that, the grain yield was 10.1 t/hm? under HYHE and 10.9 t/hm? under
SHYHE, and was 16.7% and 25.1% higher than under the control, on the average,
respectively. When compared with the control, both HYHE and SHYHE increased nitrogen
agronomic efficiency (increase in grain yield over the amount of N application) by 67.5%
and 76.4%, and irrigation water use efficiency by 31.8% and 38.2%, respectively. The
HYHE and SHYHE also significantly increased biomass from heading to maturity,
efficient and high efficient leaf area, grain-leaf ratio, root-shoot ratio, photosynthetic rate
of the flag leaf, root oxidation activity, total absorbing surface area and active absorbing
surface area, content of cytokinins (zeatin+zeatin riboside) in roots and leaves, activities of
sucrose synthase and adenosine diphosphate-glucose pyrophosphorylase in grains during
grain filling. The results indicate that higher grain yield and high nutrient and water use
efficiencies can be coordinately achieved through using integrating and optimizing
cultivation techniques in rice production.

Key words: rice; cultivation pattern; yield; morphology and physiology of roots; nitrogen use efficiency; water use
efficiency
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HYBMEFRAR S ZME 5B THLH
AE#E”

Crd B K2 AR AR 2% 2B, Y195 pg 5 210023)

B E: KRS A SRR G, PR AR R . K
WHFE G, SFFREYPURFISIER (41 ERFL, PDF1.2) ik, SEm#PiE R . if AWK,
RFTRAT 5 M B 5 LM A5 5 30 B0 TP AH OIS R I 75 T AR A2 AN m B (1, ()R it I SR T 1
F A7 ] DAE O DR )35 S S s A, Ud I X PR 2SS 3= AR A s 7 10 s 8 A B [0 28 XA
IbAh, KRR E CMEAFAEREHUOCR, SEARTTRIN T LI 0] 8 Ah v Tty 25 2) JE AR 3EE T, il &
JEANEISRFTR AN S R0 F BT A S N o RV SRFIIR 5 L (R B R] A A FE HT1T OC R D& bl I
T, ARREARR AL EAE
PATGOR UG T+ LA A5 5 W% P () F L) L s K- EINS (Ethylene Insensitive 3) LA &

EIL1 (EIN3 Like 1):2 KA 5 LMfE 528 4> 1749 il EINS/EILL W] LUNISRFH R (5 = 0 g v
BIH T A JAZ A EBE AR, BRI S 45 AR S JAZ B ATEAR A AT L
EIN3/EILL [FE%G M. B PR R MR (1 2 LBELES HDAG (Histone Deacetylase 6)1F 43t
07 En LA JAZ BL A EINS/EILL HAE, 25X EINS/EILL (sl - o KRR AL PR 5
{15 JAZ & A4 F-box &5 11 COIL B#fiR, MIMHISS T HDAG-EINI/EILL 2 [a] fAH EAEH, A4 X)
EINS/EILL FOFmshIfE A3 LU#ERR, M aE (45 ERFL fEWN Y EINS/EILL RifRERRIE. LI0ME
HE EINS/EILY (R RS, TSR] B T8 254l 0 77 U3 EINS/EILY (e sgii ik, 05K
PRI X 2 FPAS R 7 LA EINS/EILL R3S PR Y LA A 5385, AT B3 ) 0 T AR A i i
PRI 238 B2 B0 S

CFAREIE B A TR 25 /2) R AL LM = T e N (R L RAREAE o 2l ks EINS/ EILL {2
1t HLS1 (HOOKLESSL) ¥ LRIk, HLSL Zifih— /NN N- LB R G 1, A2 Tl 25 ) T
IE IR T o AR HLST R SRR ] L7 02 125 A T A I IR OGBS R, SRAT IR Ak B
A PUKHEFERRAR HLSL fFE R ZRiE . AR HLSL /& EINS/EILL () B AL N, AT IHEM S AT R v]
AEIM I 4 EINS/EILL S e il HLSL faRI%, St gt SR TR R AL B 3E EINS/EILL
(P EE 1 RAAAE o J0E— DT 0 R B SRR R LA 5 % h R S R - MYC2, MY C2 #2454 F-box
W EBFL St LN a8l 7 X, it EBFL sk, MR EINS/EILL. J— 5 A 1E K
L MYC2 FTLAAT EIN3/EILY SR H HEELAE, FE4ldl EINS/EILL 5 HLSL JA 3 T4, MK
S B3 EINS/EILL T fE .

KRR LI R FESBHLHIRR T W5 Tm S Ak G 2 4h, 2l RAEP T LA P s 2
PRI R AR I — ok A 4 7 20 REAIPU 25 R R L s 3R AR AR AR K, SRR B 2005 21 e 2R
SRV GEARARFRFE I AR /N HL45 SRR i, AR AR R S HUE . X P 6 T 2K
577 AT DB AR AE 52 B A2 5, RIAPURIER Z 5, I EINS/EILL (P8R 1 FEAF DL
I DNA 54681107 03] EINS/EILL XS PUm LR S5 S, JEdiE v Ak s
AF T — T S

KR RAIR; LM EIN3; MYC2; JAZ
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TR K R IR AR S ARV R R R

B, B, @A

GEHT RS R 22 e P RS S B 2 AR S %, Wi i 310058)

R E R BB (Myrica rubra) 2R (Myricaceae) s (17 #iy 3 27K e #
ME 2 0 A T RREKYC LA 10 ANE 4y, Wi Y. R, FPCE AR R T K M
BEDRCI, 1 AR LT T LR M X ) SRR bR o (R M A DA s DA 5 B AR A
PIRER, EREME . B ARG Z PSS — RPN M AE . Ik, AT cpDNA
psbA-trnH J7: 51| FZ Su i A2 B & RNA JEE R BEITS S 40748 o0t 1 0 s K R M (1) R GE kb
K St JE A RS C R 44 cpDNA JFHI1AE 5 k% SSR 73 FhriciFF T A A A4
SERIREAE Z K T8 ISR G I 2 R AR B AL 22 R PR AR T BT AR K S St B, 535ty
(RSRS R RHBERBAL b 08T TARSE MR CRhAPD TH] 1R 56 3R LA RORSSE M 1R 9 A R 5 ke
s PR T T AUEDE E RAD M TFHEIAR, TEmtg 5K 41/KF B3 SNP 47 4, #-%% RAD
FOARZ T B A WM E A 2 ARV RO B B U A 7B iy 58 A R ) 4 TR

1) B RGHAL L T EVER AL KB VIPTHR

FEF TS B BAEABERE (Juglandacea) A5}l (Fagaceae) MANERE, XIMMERHFIILA
MEL CafEIe k. Enjemtg b Etg, 1L 348 8 M) IMRGKE X RUAT T, 45
RE, R 3 MBS MIERT 3 MRS, Hhm Ltk E (Canaomyrica) 7T &
GRS, HIRAKJE (Comptona) H#gtfE (Myrica) TR RIMREEL R UALEFFOR
(Comptona peregrina) JHMEHE, FRBER ITS Jr Bt cpDNA pshA-trnHI B4 F BOW 4 g 1)
RARB AT T, SRR A0 T A58 W b [ PG e B i 5 b L& =M i 7 W
KRR HSE 0. sMuRINVERNE TR,

2) GRS S IR R 2 A

55T cpDNA psbA-trnH J7 411738 7 (R 7T 3 IR BEAAR IR 8 4% 22 FEPEE DI RN L s o Bk ¢
AR ORI R EAZIEDRKE I AR (SSR) FRic s AR B M IR AL 2 FEE Sk EAL T

S5 1% SSR R W AT AR B AR (1 352 A% 22 PRI JUR I TR IR, T BRI il T4k

R AR L FAs B AR RSO IR0 M N AR PR, e R P A 3 B

3) G E AERASE SRR B ML BRSO B

55T cpDNA psbA-trnH J74124% 5 1R S5 BUEE 58 7 T Mg EF A AR 6 Bl f 8. Ffis 2y
H2 o7 T B A R 0 2% [ Fy e o7 B, RS S AE BRI FE R S B 0, B R U A A 2R
B AR SR HL D) AT ERAE Y, BL% MY AR AR S AT L ERAS s H3 PR AT H AT LA
AR I AR AT A R IR, ERREV R A m . P AR AE R AR AL T H3 R
50 SR HA S AGLE 2= Fa A P PR AN BT AR E AR H5 AT HE 23 53l U IAE— AN B AR B A

Y AR TR IR B B A T A T — € MBS . BT A B 8 HL (B AR RS v A
FAUR Lk LAAE A AR DX, g At 5 ol £ 70 A 8 o0 A £E F 0 11 ik DA T 2 P g L X, A it

*REWH: ERARMATI (k) BHFEIH (201203089)
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HROY A Syt T VKIS HL B0 B g AR DR SR T B o R 04 L JBOn) B A6 AU 1) LA A g 0 L
Jik g AL SR K RAE AT IR E R, HL ) 2 0 AT AE R e Lk CLAEHE DX, AT e R A7 HL #
7 R PR R R B 3 5 A A TR (1)U o ARIEREAR LT 2 00 HL S, SR Rt 5 b Y5 R0 94k
FE S LG S AR TE AT

4) FEEHFEPIRR

#% SSR Aric n] LUK I I S h 23 3 FPIE A, A SEDRth AR BT A Rh AT 10 A4S, SR Bk A
R B 74, AR R MR 15 4y, 6 5 AN MARILH I 8 G SE R A L
G5 WFFC R IAN ) 5 b g R0 AH ] 5t oo BRI R A T — 3, 49 45 7 4R et (SZDK. GZDK. CQGK,
FIDK) #1725 (WXBQ. CQBQ. YYWQ) fff, XS5tk — e M 974 555 75 B T B
K, BFRERARE: T H MR E . K% SSR 4 I 3 AN LRI S A SR A 2 R A
KIS ISP AR 2 PR 5 5 DRt 23 A H TG AR G

5) FIEHEIEMIIL

F5T cpDNA J B psbA-trnH JRHIRIF T 45 B W oR, 92% ARE: s Fih & HL Jfs AL, R
H1 R IR T 3 S/ . WL B YYLZ Rl JBCY RILH 5 2 b B A A4
(MLP. ZIC)ILA LAY, o T eIl Getl e oCht, R AHEBR AT 25 5 R IIAL 1 ] R
PEo BT AHFST cpDNA 5 DAL, WA BE %7 91048 S HEM AR R B B s, (R T DL e
iRk R, FREER AT A B AERA GZYS (A H2 XA B350
M4 o

% SSR 4r FARL I 4 WA s, Mg AT Loy ok 3 ANSERRh . AN (R RR e CRLAD FET
AR AR AE AR, SR I R MR o] REA = JOMORIE, R EAEARAR WL, AR
. VL. ZR4 cpDNA. 1% SSR 45 4 LA K AATITE YA E I 1 3480 Clnghalz JgU D, ml LAk %
B MM 2 0 22 VRSB A A I 7 I S B o MR SCEEF AR M (R B AR 2 85 SR v LU Dk e 04
Ll bk LA e 4 4 R 2 A i A S e A, (RRE A 7K R A AR (Myrica rubra ) IR 9L B 4] B 12 AR 3K
6] 4 4 b X P ST TR 2 T 4 1

6) ZT RAD BIRKIGHRIEET

WIS AT ORI, M E A o A R R, BRI AE ITS & cp JP 8 E3EA TE e 8114
A B B T R Gkl S YL I 9T . RAD-seq BARINAE &b il T R R B Mors
HOEE2ERE ST, RN SRR REAE A SE 2L KT 284k SNP, RERS TR AR 7245 AT 55 o AN
LU 48 MM B Rl 22 MR ER . 5 ANEMME. L AEE. 4 N ASmaE. SEEE
JEFEY) 2 MR RAJERD) 1A, 3L 83 AMFEM A T RAD-seq #19T, H (& AR i 4 S R 41
AP SNP A7 5, T I IRAF 1) SNP A7 s A7 ) G A A AT T b ) OC R EAT 4 11 3 A
R RIIE B A B PR A R AR B

CHRER, X 83 e, &AM HEERTT 10 000~50 000 MANEER) SNP {7 i, 4H
XA )5 F A, RAD-seq HARFEHE T 88 2 148 S B A, H AT IEAEX B b AT Ak B v
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FIIEN EE AR RI SR R
U P R I

SHHE, ®EE Bk B K

GRS EREABAIT ST CRE st beD, Y1957 5( 210014)

B E: ARl s AKEER R, SRR B A R A2 405 (Taxodium
‘Zhongshanshan 405°) . 111142 406 (Taxodium ‘Zhongshanshan 406°) . i ili4Z 407
(Taxodium ‘Zhongshanshan 407°) F1H111142 502 (Taxodium ‘Zhongshanshan 502°) X
PR RIS R B2 1) 8 R AR P AR R I AR, . 5 IR, Hhids 4 ATy
T A TE A 15.04g ~ 25.629 2 [f); Hith B A=) EAR G HI{E 11.469 ~
19.35g 2 [i], MR A4 R4 Y 7E 3.58 g~6.59 g 2 [A] . FEAR G & A0 fb Vi [
432 1.15%~1.80%, 0.10%~0.26%, SAM W 3 Z 2 A E s If s . 4 A
HOAZ SRR K AR BB B BRI 2R FIL 97.79%. 84.58%.
99.46%. 99.64%. HLitZ 4 AR AR AR RICRE T DUAS AR CODg
(1 AL TR 25 B T AR B I [P) G S A R Ba s, FRARIR KAk rh, 405, 502 2:f%
HKim T 406, 407, 7EERBE KA AT . L, A5 & IR AR PR R A2
B TR KA ) CODgro £5 LFTIR, o ILAZ & A1 A0 & B IR A K AR 1) R A
it

REEE: ik, wE IR, 2B COD
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RE S HEEFMARAS IR (HVSAMS) K
7 S RIE AT

Wik, kB, 14K, 5 BRY

GURLIIE R A2 R R e, WL 321004)

& Z: M RACE 454 RT-PCR SUR M E S e va B S- IR F i 208 & i it 4]
4K, vk HVSAMS. % cDNA 4= 1 704 bp, ORF 4 1191 bp, A& W& T,
i 396 NEIEMRMZ K. ZHEEY SAMS MREILRFH £ EHE &,
HVSAMS 54051 ARA A ws i [FIUEVE ik 95%, HAT SAMS At MU fR ST
B, H5FEEWREg R AT . & E RT-PCR 21 Eon, HYSAMS ZEAE AT )
Tk TR, ZEPRIESS; HVSAMS RIEIKFAERE I R R NI, 7EHURG 35 1)
s R BT RIHRIAAR S LI RIS EA DCEAK, R EHIX S HVSAMS
BHZ 5 LI AEDE .

KRR R, SR HRER o

[

s yokEs RIAIMHT

EEMH: WiLARH I E (2004C32091)

EEEM: WilE (1979—) , B, WRMEEA, Wil SB, SR GRE 2 A WEARIFST (E-mail: haitao-hu@zjnu.cn)
Kedll (1984—) , %, WILAEEA, AL, FENFAREY)EDHEARTIF (E-mail: zhuxiaoxian422905@163.com)
SR RIRAN R LR 3 — 1

O£ 4:% E-mail: yangl@zjnu.cn
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A phylogenetic analysis of Dioscoreaceae based on
morphological data of the leaf venation

HANG Yue-yu", SUN Xiao-gin, SHI De-rong,
LI Mi-mi, ZHOU Yi-feng

(Institute of Botany, Jiangsu Province and Chinese Academy of Sciences, Nanjing 210014, China)

Abatract: Dioscoreaceae rank among the most dicot-like monocotyledons in their
morphology and especially their leaves. Morphological data on the leaf venation of
Dioscorea in China, including 7 sections, 36 species, 1 subspecies and 4 varieties, provide
strong foundation for section delimitation of Dioscorea. The results show that excluding
the the monospecific sections, Sect. Shannicorea and Sect. Botryosicyos share the same
characteristics of the leaf venation in one section, while Sect. Stenophora and Sect.
Enantiophyllum have diverse features in one section, especially the species with
controversy over classification such as D. simulans, D. biformifolia, D. cirrhosa, D.
cirrhosa var. cylindrical.

Sect. Botryosicyos and Sect. Lasiophyton have compound leaves; D. simulans and D.
biformifolia in Sect. Stenophora have both simple and compound leaves; the majority of
the remaining taxa have simple leaves. The venation in simple leaves is acrodromous. The
compound leaves comprise three types: the venation of leaflets of Sect. Lasiophyton is
always acrodromous; the venation of leaflets of Sect. Botryosicyos is always pinnate; D.
simulans and D. biformifolia have both acrodromous and pinnate leaflets: an individual
generates first 2-4 simple leaves and then compound leaves with three leaflets that are
acrodromous in venation and finally compound leaves with five leaflets, the proximal two
being acrodromous and the distal three being pinnate in venation.

Morphological data of the leaf venation of Dioscorea shed light on the evolutionary
history of monocots and dicots, indicating that Dioscoreaceae is not only the primate group
in monocots but also the key in the evolution of monocots and dicots.

Key words: Dioscorea; leaf venation; evolution

“E-mail: hangyueyu@yahoo.com.cn
-82-



F A2 RBKIL=Z MRS FFATTL

Assessing genetically engineered
insect-resistant rice in China: potential environmental
Impacts from transgene flow

LU Bao-rong

(Ministry of Education Key Laboratory for Biodiversity Science and Ecological Engineering,
Department of Ecology and Evolutionary Biology, Fudan University, Shanghai, China)

Introduction: Development of genetically engineered (GE) rice offers more opportunities
to increase rice productivity and reduce labor/resource inputs in China who has greatly
invested in research and development of transgenic biotechnology and GE crops including
rice. Consequently, a large number GM rice lines with diverse novel traits are developed.
Two insect resistant (Bt) lines have received biosafety certificates and many more lines are
in the pipelines of biosafety assessment that is key to the safe use of GE rice. Potential
environmental impact caused by transgene escape to wild relatives is still a great concern
for the commercial release of GE rice.

Methods: We established three platforms to study potential environmental impacts from
the escape of insect-resistance (Bt, CpTl) and herbicide-tolerance (epsps) transgenes in rice
by: 1) estimating frequencies of transgene flow from GE to non-GE rice and wild relatives
through field experiments and model simulation; 2) examining expression of transgenes in
wild relatives of rice using enzyme linked immunosorbent assay (ELISA); and 3)
estimating life-cycle fitness of transgenes introgressed to wild relatives of rice.

Results: Crop-to-crop gene flow is extremely low (>0.1%) at close spacing, while
crop-to-wild gene flow varies significantly, up to 3% in our studies. Bt transgene express
normally in crop-wild progeny (F; and F;) although with considerable variation.
Transgenic crop-wild/weed hybrid progeny showed increased fitness under insect pressure
than their non-transgenic counterparts, but no significant differences in fitness were
detected between transgenic and non-transgenic populations under low insect pressure.

Conclusions: Transgene escape to non-GE rice is extremely low and can be managed by
special isolation. It is difficult to stop introgression of insect resistance transgene to
wild/weedy rice populations that are coexists with GE rice. Given the low ambient insect
pressure in habitats where wild/weedy rice populations occur, the environment impact
caused by such gene flow might be limited.
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Bottleneck effect plays an important role in shaping
island population of Dendrobium nobile

FEXE, FAE, BRE, TAR S

(B ATV 2= A Bl 2% B, V1095 7 52 210046)

Abstract: Knowledge of population genetic structure and intra-population genetic variation is important
for understanding population dynamics and evolutionary processes. Dendrobium nobile is a traditional
Chinese tonic medicine. In order to analyze the population differentiation and genetic diversity in D.
nobile and propose proper conservation measurements, we genotyped 102 individual plants from 7
natural populations distributed across southwest China at 9 microsatellite loci. Seven pairs of primers
were newly designed and two pairs were chosen from the EST-SSRs. According to the results, the
genetic process of D. nobile on Hainan Island and the Chinese mainland might be affected by different
genetic factors. First, the distribution of D. nobile in Hainan Island was highly differentiated and
displayed relatively low levels of genetic diversity. Second, only Hainan Island population showed
signs of recent population decline (i.e. bottlenecks), and a unidirectional gene flow from the mainland to
the Island was detected. The Mantel tests suggested significant positive correlation between the fixation
index (Fst) and geographic distance only when Hainan Island was included in the analysis. These results
suggested that population bottleneck events might play a more important role in shaping the genetic
constitution of the Island population compared with the mainland populations.

Overall, the SSR loci developed in this studies may be commonly applicable to reflect the
population variation in D. nobile species. Despite the theory that unidirectional gene flow would
counterbalance the reduction of gene diversity, the Hainan Island population still showed low genetic
diversity. According to our research, genetic processes of the D. nobile populations in southwest China
are different on Hainan Island and the mainland. The South China Sea played a specific role in shaping
the Hainan Island population genetic structure, as a barrier to species radiation, and bottleneck effect
might have played a particularly important role in reducing the genetic diversity. The fragmentation and
the particularly endemic features of the Hainan Island habitat may have contributed to the recent
population bottleneck and resulted in low level of genetic diversity and high degree of differentiation in
the D. nobile population on the Island. On the other hand, the mainland populations displayed little
differentiation, probably owing to the strong and wild tropical cyclones that carried the light-weighted
plant seeds through long distances. Our study provides a distinct understanding of the populations of D.
nobile, and the results could be used in further research on orchids in fragmented habitats, so that we
could manage the threatened populations better In view of the increasing interest in the application of
biological theories to conservation and the reliance on scientific literature for guidance in conservation
decisions, the genetic processes of endangered species located in different habitats warrant careful
examination. To add weight to these deductions, further investigations need to be carried out with more
natural populations and more genetic markers.

Key words: Dendrobium nobile; microsatellite; island; bottleneck; gene flow; conservation

This work was supported by the National Natural Science Foundation of China (Grant No. 31170300).
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Characterization and expression of chalcone synthase
gene from Ceratopteris thalictroides

XIE Ying-hua, CAO Jian-guo, DAI Xi-ling, WANG Quan-xi

(Department of Biology, Shanghai Normal University, Shanghai 200234, China)

Abstract: The genomic DNA sequence of chalcone synthase (CHS) gene was cloned from
the fern Ceratopteris thalictroides using RT-PCR. The CHS gene of Ceratopteris
thalictroides, with a full-length of 1616 bp, is composed of three exons and two introns,
differing from most other higher plants, which usually have two exons and one intron.
Phylogenetic analysis indicated that the CHS gene of C. thalictroides is clustered with the
fern allies Equisetum arvense and Psilotum nudum. The full-length of the open reading
frame (ORF) of CHS gene was introduced into an expressed plasmid pET-32a vector at the
BamHI and HindlIlI restriction sites. The results showed that the fusion protein was highly
expressed in E. coli BL21 with isopropyl-D-thiogalactoside (IPTG) induction. The
expressed CtCHS protein had a relative molecular weight of about 45 000, a size matching
that of the predicted by bioinformatic analysis. Western blotting analyses revealed that
CtCHS expression was induced by UV irradiation treatment. The gene clone and
expression of CtCHS provides useful information for indicating the flavonoids biosynthetic
pathway in ferns.

Key words: CHS; cloning; expression; Ceratopteris thalictroides
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Comparative chloroplast genomes of photosynthetic Orchids:
insights into evolution of the Orchidaceae and development of
molecular markers for phylogenetic applications

Z &, FA, FEE X M BRE, TR

(P RIS 22 e AR 22 B, V175 7 50 210046)

Abstract: The orchid family Orchidaceae is one of the largest angiosperm families, including many
species of important economic value. While chloroplast genomes are very informative for systematics
and species identification, there is very limited information available on chloroplast genomes in the
Orchidaceae. Here, we report the complete chloroplast genomes of the medicinal plant Dendrobium
officinale and the ornamental orchid Cypripedium macranthos, demonstrating their gene content and
order and potential RNA editing sites. The chloroplast genomes of the above two species and five
known photosynthetic orchids showed similarities in structure as well as gene order and content, but
differences in the organization of the inverted repeat/small single-copy junction and ndh genes. The
organization of the inverted repeat/small single-copy junctions in the chloroplast genomes of these
orchids was classified into four types; we propose that inverted repeats flanking the small single-copy
region underwent expansion or contraction among Orchidaceae. The AT-rich regions of the ycfl gene in
orchids could be linked to the recombination of inverted repeat/small single-copy junctions. Relative
species in orchids displayed similar patterns of variation in ndh gene contents. Furthermore, fifteen
highly divergent protein-coding genes were identified, which are useful for phylogenetic analyses in
orchids. To test the efficiency of these genes serving as markers in phylogenetic analyses, coding
regions of four genes (accD, ccsA, matK, and ycfl) were used as a case study to construct phylogenetic
trees in the subfamily Epidendroideae. High support was obtained for placement of previously
unlocated subtribes Collabiinae and Dendrobiinae in the subfamily Epidendroideae. Our findings
expand understanding of the diversity of orchid chloroplast genomes and provide a reference for study
of the molecular systematics of this family.

In summary, complete chloroplast genomes can provide abundant information for resolving
evolutionary questions. The gene content, organization, and sequence of chloroplast genome have been
used as important markers in systematic research. This study determined complete cp genomes of
Dendrobium officinale and Cypripedium macranthos and compared cp genomes of seven photosynthetic
orchids including the above two, which showed structural similarities but differences in IR/SSC
junctions and ndh genes. We propose that the AT bias ofycfl in the Epidendroideae may be related to
recombination of the IR/SSC junction. In addition, relationships among subtribes and tribes in the
subfamily Epidendroideae were resolved with high or moderate support in the present study. The highly
divergent genes of cp genomes identified in this study can be used as markers in phylogenetic analyses.
Further plastome sequencing of orchids will be necessary to clarify the diversity of chloroplast genomes
and to improve our understanding of the relationships within this family.

This work was supported by the National Natural Science Foundation of China (Grant No. 31170300).
“Correspondence author  E-mail: dingxynj@263.net
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Contrast observation and investigation of barley
endosperm and caryopsis development

WANG Zhong™®, ZHENG Yan-kun %, GU Yun-jie*

(1. College of Bioscience and Biotechnology, Yangzhou University, Yangzhou 225009, China;
2. College of Agriculture, Yangzhou University, Yangzhou 225009, China)

Abstract: Endosperm in cereals was mainly differentiated into endosperm transfer cells,
aleurone cells and starchy endosperm. In order to make clear the relationship between
endosperm and caryopsis, barley variety HU 1154 was observed under different
microscopes in this paper. The results showed: 1) Caryopsis growth was greatly affected by
endosperm enlargement and nutrient storage. 2) Caryopsis respiration rate had a close
relationship with programmed cell death of starchy endosperm. 3) Endosperm transfer cells
in barley differentiated not finely. 4) Aleurone cells accumulated aleurone granules and
lipid bodies, and their walls protected inner endosperm and embryo. 5) Starchy endosperm
had two types of amyloplasts—Ilarge amyloplast and small amyloplast. Large amyloplasts
formed in early stage of endosperm development. Small amyloplasts formed later and
effectively filled up the space between large amyloplasts.

Key words: barley; caryopsis; endosperm; aleurone cells; endosperm transfer cells; starchy endosperm
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Differential responses in the activity and
iIsozyme profiles of antioxidant enzymes to NaCl stress in
two shrub willows

ZHANG Min', ZHOU Peng?, ZHANG Qiang?, FANG Yan-ming*"

(1. Jiangsu Academy of Forestry, Nanjing 211153, China;
2. College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Antioxidant enzymes play important roles in scavenging reactive oxygen species
generated in plants under salt stress. And it has been suggested that the isozymes could be
used as a biochemical marker to study the tolerance of plant to stress. In this study, two
shrub willows namely JW2345 and JW2367, which are different in the sensitivity to salt
stress, were treated with 100 mM NaCl for 3, 6 and 12 days. And differences in the activity
and isozyme profiles of antioxidant enzymes in the leaves and roots in response to NaCl
stress were investigated. The activities of SOD, POD and CAT responded differently in the
leaves and roots of these two shrub willows. In the leaves of JW2345, NaCl treatment for 3
and 6 days significantly stimulated SOD activity, while SOD activity recovered to control
level at 12 day. The activity of SOD in the roots of JW2345 was not affected by NaCl. In
contrast to JW2345, SOD activity in the leaves of JW2367 was dramatically decreased by
NaCl treatment at day 3 and 12. In the roots of JW2367 only at day 3 SOD activity was
increased. In the leaves and roots of JW2345, POD activity increased obviously after NaCl
treatment for 6 and 12 days, whereas it was decreased in the leaves of JW2367 at day 3 and
day 12 in the roots. CAT activity in the leaves was significantly elevated at day 6 and 12,
while it was not influenced by NaCl in the roots. In comparison to JW2345, the activity of
CAT was significantly inhibited by NaCl both in the leaves and roots of JE2367. Three
SOD isozymes were detected in the leaves both in JW2345 and JW2367. The activity of
the three isozymes was not significantly affected by NaCl in JW2345, whereas 100 mM
NaCl treatment elevated their activity at day 6. In the roots, two SOD isozymes were
characterized. The activity of the two isozymes was increased by NaCl treatment at 3, 6
and 12 days. There were three POD isozymes present in the leaves of JW2345 and four
isozymes in JW2367. Four POD isozymes were visualized in the roots of both JW2345 and
JW2367. All POD isozymes in the leaves of JW2345 were stimulated by NaCl treatment
for 3 and 6 days.

Key words: shrub willow; antioxidant enzyme; isozyme profile; salt stress
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Effects of drought on fluorescence characteristics of
leaves in Ginkgo biloba

-1 -1 : 2 . 1
SHI Da-wei-, HE Mei-, WEI Xiao-dong®, XIE Yin-feng
(1. College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China;
2. Institute of Food and Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Ginkgo (Ginkgo biloba) is often subjected to drought during its growth season. However,
little is known about the physiological mechanisms underlying changes in the photochemical activities
of PSII in Gingko. In this study, we analyzed changes in the fluorescence characteristics of PSII in
chloroplasts of mesophyll cells in drought-stressed leaves of the G. biloba cultivar ‘Taixingdafuzhi’.
Five-year-old ginkgo trees were grown in pots in a greenhouse and subjected to one of four drought
treatments (20, 30, 40 or 50 days without watering) and compared with control trees (0 days without
watering). We determined chlorophyll fluorescence dynamic curves and parameters and performed a
JIP-test. The chlorophyll content in ginkgo leaves decreased gradually with increasing levels of drought
stress. The fluorescence dynamics curves showed increased values at K and L phases. These increases
in the values of fluorescence dynamics curves were particularly significant at 40 days of drought
treatment, and were attributed to PSII destruction and instability. The damage to PSII structure was
accompanied by changes in the fluorescence characteristics. The minimal fluorescence (Fo) increased
and maximal fluorescence (F.) decreased gradually with increasing levels of drought stress. The
absorption flux per reaction center (RC)-ABS/RC, electron transport flux per RC (ETo/RC), trapped
energy flux per RC (TRy/RC), and trapped energy flux per cross section (CS)-TRy/CS, increased
significantly, while the electron transport flux per CS (ETo/CSo) decreased as the period of drought
lengthened. During drought stress, there were gradual decreases in the normalized total complementary
area above the O-J-I-P transient (S,,), the probability that a trapped exciton will move an electron into
the electron transport chain beyond Qa” (wo), and quantum yield for electron transport (pEg), which
reflect electron transport activities of the PSII acceptor side. During drought stress, there were gradual
increases in the approximated initial slope of the fluorescence transient (My) and the relative variable
fluorescence intensity at the J-step and I-step (V; and V,). The dissipated energy flux per RC (DIy/RC)
and dissipated energy flux per CS (DIlo/CSp), which reflect heat dissipation, significantly increased in
response to drought stress. As the period of drought stress lengthened, there were decreases in the
density of RCs (RC/CSy), F./Fr, and performance index on an absorption basis (Pl.ys), which reflect the
photochemical efficiency of PSII, while there were increases in relative variable fluorescence at 300 ps
of the chlorophyll fluorescence transient (W), reflecting electron transport activities of the donor side.
Moreover, we observed degradation of the oxygen-evolving complex (OEC) as the period of drought
stress lengthened. Taken together, these results indicated that the decline of PSII function in ginkgo
leaves was due to an inbalance in energy flux allocation, instability of PSII units, inactivation of
reaction centers, disturbance of electron transport, and damage to the oxygen-evolving complex under
drought stress. Q4 accumulation on the PSII acceptor side may have played a major role in the decrease
in PSII electron transport activity that accompanied reaction center inactivation. Pl,s was more
sensitive than F,/F, to drought stress, and may be used as a biomarker to determine the extent of
drought stress in ginkgo leaves.

Key words: Ginkgo biloba L; chlorophyll fluorescence; drought
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Effects of the root exudates of Bidens pilosa and
Rudbeckia hirta on chlorophyll fluorescence of
the Gametophyte of Pteris multifida

ZHANG Kai-mei, SHEN Yu, LIU Ying, LIU Jun-hua, FANG Yan-ming

(College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Pteris multifida is a triditional fern in China, with overlapping distribution area
with a main invasive plant Bidens pilosa. Root exudates, as B. pilosa and non invasive
plant Rudbeckia hirta, were applied to investigate their effects on fluorescence in P.
multifida gametophytes. The result showed that gametophytes exposed to both B. pilosa
and R. hirta had decreased fluorescence parameters in comparison with the control, except
for non-photochemical quenching (NPQ). The inhibitory effects turned strong with
increasing exudate concentrations of both species. And the greatest inhibition exhibited at
Day 10. In addition, it was found that these parameters were markedly affected from Day 4
to Day 10 in the presence of both exudates at a concentration of 12.5% or above. It is
concluded that both B. pilosa and R. hirta negatively affected the photosynthetic activity of
P. multifida. Comparative research of invasive and non-invasive plants in our experiments
illustrated that there was critical damage to local species under situation of invasive plants
Bidens pilosa.

Key words: Pteris multifida; Rudbeckia hirta; Bidens pilosa; Gametophyte; chlorophyll fluorescence
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Elucidating the toxicity targets of
baicalein isolated from Scutellaria baicalensis on
photosynthetic system of Microcystis aeruginosa

ZHOU Peng, ZHANG Qiang, FANG Yan-ming”

(College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract: The decoction of Scutellaria baicalensis Georgi has been reported to have
significant inhibition effects on Microcytis aeruginosa, but it is not clear what the
inhibiting targets are and what the inhibiting mechanism is. Baicalein is one of the
primary effective compound (ECso, osn, 7.12 mgeL™); and significantly affected dark
respiration and photosynthetic efficiency of M. aeruginosa. In order to explore the
potential targets of toxicity of baicalein on the photosynthetic system of M. aeruginosa,
the photosynthesis pigments, electron transport activity, rapid fluorescence rise kinetics
and ultrastructure were studied. The results shown that the relative content of Chl a,
carotenoids and phycobiliprotein decreased after being treated for 4 days, and
phycobiliprotein (especially APC) were more sensitive than others. On the other hand,
significant reductions of PSII and whole electron transport chain activities of M.
aeruginosa were found after 4d exposure; and the rapid fluorescence rise kinetics
indicated that the PSII reaction centers might be the inhibitory site of baicalein in PSII.
Ultrastructural examination displayed that the thylakoids were distorted, and the
thylakoid membrane stacks began to collapse when M. aeruginosa was exposed to
baicalein at concentrations of 9 and 15 mgeL™. These results suggest that the reduction in
photosynthetic activity of M. aeruginosa may be the important cause for the inhibition of
M. aeruginosa by baicalein.; and phycobiliprotein and the reaction centre of PSII are the
target sites attacked by baicalein on photosynthetic system of M. aeruginosa .

Key words: Microcytis aeruginosa; baicalein; photosynthesis; pigment; electron transport activity; chlorophyll a
fluorescence
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Environmental cues induce changes of steviol glycosides
contents and corresponding biosynthetic genes
expression in Stevia rebaudiana

YANG Yong-heng', HUANG Su-zhen"*®, HAN Yu-lin®,
YUAN Hai-yan?, GU Chun-sun?, WANG Zhong-wei?

(1. College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China;
2. Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China;
3. Experimental Teaching Center of Ecological Environment of Jiangxi Province, Department of Landscape Architecture,

Jiangxi University of Finance and Economics, Nanchang 330032, China.)

Abstract: Plant growth and secondary metabolism are commonly regulated by external
cues such as light, temperature and water availability. In this study, we examined the
effects of low and high temperatures, dehydration, photoperiods, and different growing
stages on the changes of steviol glycosides (SGs) contents and corresponding biosynthetic
genes expression in Stevia rebaudiana using HPLC and RT-PCR. Our observations showed
that all of the fifteen genes were expressed maximally at 25 <C, and the expressions of
some genes were restrained both in low temperature (15 <C) and high temperature (35 <C).
Most genes in SGs biosynthesis pathway exhibited down-regulation in dehydration. To
elucidate the effect of photoperiods, we analyzed the expression of all the fifteen genes of
steviol glycosides biosynthesis pathway in different photoperiods (8L/16D, 10L/14D,
141/10D and 16L/8D) for 5 days, but there was no significant expression changes. In the
study of growing stages, there were evident changes of SGs contents, and all the fifteen
genes were expressed minimally in fast growing period, and exhibited evident
up-regulation both in flower-bud appearing stage and flowering stage. Taken together, the
results strongly suggest that the effect of environmental cues on steviol glycosides contents

and corresponding biosynthetic genes expression in Stevia rebaudiana is significant.

“Corresponding author  E-mail: hsz1959@163.com
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Genetic diversity and conservation of
the endangered herb Dendrobium moniliforme based
on AFLP markers

AR, R, BO&, X B TAVRe

(College of Life Sciences, Nanjing Normal University, Nanjing 210023, China)

The genus Dendrobium, is one of the largest group of the Orchidaceae family,
comprises approximately 1500 species worldwide, and is widely distributed in the tropical
and subtropical areas of Asia, Europe and Australia. Recently, Dendrobium plants are
over-exploited for flower and medicine markets from the wild and listed under endangered
taxa in the Convention on International Trade in Endangered Species of Wild Fauna and
Flora (CITES) (Xiang, et al., 2011). In China, the genus Dendrobium is composed of 74
species and two varieties (Tsi, 1999), about 50 Dendrobium species have long been used in
traditional tonics and medicines for centuries due to their pharmacological actions,
including nourishing yin, clearing away “evil heat”, enhancing the immune system,
reducing blood sugar levels, resisting cancer and prolonging life. Due to their wide and
effective usage in flower horticulture and traditional medicine, all Dendrobium species are
driven to critically endangered plants in China. However, investigation genetic diversity of
Dendrobium genus and proposing conservation measures are limited. Recently, only
several Dendrobium species have been investigated to analyze genetic diversity for
conservation, e.g. Dendrobium officinale Kimura et Migo, Dendrobium loddigesii Rolfe
(Cai, et al., 2012; Cai, et al., 2011) and Dendrobium nobile Lindley (Bhattacharyya, et al.,
2013). Dendrobium moniliforme (Linnaeus) Swartz, one of the traditional Chinese
medicinal plants, was not yet treasured.

Dendrobium moniliforme, a rare perennial herb, is one of the most widespread species
of Dendrobium, mainly distributing in the tropical and subtropical areas of Japan, Korea,
Myanmar, China, etc. Dendrobium moniliforme is commonly adnascent on cliffs or tree
trunks covered with humus and moss at the altitude between 590 m and 3 000 m. It can
exclusively adapt to wet, warm and undisturbed mountain habitat, indicating that D.
moniliforme requires a special habitat and is highly susceptible to habitat deterioration. The
famous “Tongpi Fengdou”, as a traditional Chinese tonic medicine, is made from the stems
of D. moniliforme Unfortunately, due to overexploitation, population and individual
numbers of D. moniliforme have markedly declined, so it has become a critical endangered
species.

Up to now, the genetic diversity of wild D. moniliforme population is still unknown,

which makes it difficult to implement effective conservation strategies. In the study, we
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collected 202 samples of 16 populations from different regions and investigated the genetic
information of this species using fluorescent AFLP markers. Our objectives were to: 1)
characterize genetic diversity and genetic structure of wild populations of D. moniliforme
using fluorescent AFLP fingerprinting; 2) reveal the level of genetic variation and degree
of genetic differentiation among wild D. moniliforme populations from different regions; 3)
analyze the reasons of its endangerment and define potential conservation strategies.
Analysis of the genetic diversity of an endangered species is a prerequisite for
conservation. In the study, 202 samples of 16 populations from different regions were
collected to investigate genetic diversity of the endangered orchid herb, Dendrobium
moniliforme (Orchidaceae), using the method of fluorescent amplified fragment length
polymorphism (AFLP). Results indicated that the species was characterized by high levels
of genetic polymorphism (100% polymorphic fragments), low level of total genetic
diversity (H=0.1509) and moderate degree of genetic differentiation among populations
(Fst=0.1177). Analysis of molecular variance (AMOVA) revealed that only 19.17%% of
the genetic variation existed among populations, while 79.83% of the genetic variation was
within populations. Two main clusters based on AFLP data were shown in UPGMA tree.
First cluster was composed of sampled populations from southwestern and central China,
whereas the others populations were grouped together as the second cluster. The Mantel
test revealed that the genetic differentiation was correlated with the geographic distance
when all populations or populations sampled from Mainland China were analyzed,
indicating the presence of isolation by distance (IBD); However, populations sampled from
southwestern, central, southeastern China and the Land Bridge were studied separately,
IBD ceased to be significant. The results suggested that IBD did exist in the species, which
might be due to large geographic distance and highly fragmented distribution. Therefore,
we proposed some helpful conservation strategies for its effective sustained development.

Key words: AFLP; IBD; Dendrobium moniliforme; genetic diversity; conservation
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Identifying conserved and novel microRNAS in
the graft process of hickory using deep sequencing

ZHENG Bing-song™*", SIMA Xiao-jiao*?, WANG Teng-fei'?,
REN Wei*?, CHEN Xiao-ming"?

(1.Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University,
Lin’an 311300, China; 2. Center for Cultivation of Subtropical Forest Resources (CCSFR), Zhejiang A & F University,
Lin’an 311300, China)

Abstract: MicroRNAs (miRNAs) play vital roles in plant development and growth with
negative regulation. Carya cathayensis (hickory) is an important species for dried nuts and
oil, with high nutritional and economic value. To understand the roles of miRNAs involved
in the hickory graft process, we constructed three small ribonucleic acid (RNA) libraries
from hickory rootstock (2 years old) and scion (1 year old) of 0, 7, and 14 days postgraft.
Sequences analysis of the three libraries identified 21 conserved miRNAs belonging to 13
families, 10 novel and 8 potential novel miRNA belonging to 15 families. Among these
miRNAs, 12 miRNAs were differentially expressed during the graft process in hickory and
most of them were downregulated. Quantitative real-time polymerase chain reaction
(QRT-PCR) validated 14 miRNAs and their expression trends were similar to the results
obtained by Soelxa sequencing. Further, a total of 89 target genes for conserved and 26
target genes for novel miRNAs were predicted. This study will help in understanding the
roles and regulatory modes of miRNAs involvement in the hickory graft process.

Key words: microRNA, hickory; Solexa sequencing; graft
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Impact of tree species on barley rhizosphere-associated
fungi in an agroforestry ecosystem as revealed by
18S rDNA PCR-DGGE

ZHANG Qiang', ZHANG Min?, ZHOU Peng’,
FANG Yan-ming"”, JI Yong-hua?

(1. College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China;
2. Jiangsu Academy of Forestry, Nanjing 211153, China)

Abstract: Agroforestry systems have been considered a form of sustainable land use.
Woody species in agroforestry systems can improve soil physicochemical properties by
supplying leaf or stem litter. However, little is known about fungal community structure
and diversity in agroforestry systems. In the present study, the culture-independent 18S
rDNA-based polymerase chain reaction-density gradient gel electrophoresis (PCR-DGGE)
method was used to investigate fungal community structure in rhizosphere and bulk soil in
Populus euramevicana-barley and Taxodium distichum-barley agroforestry systems.
DGGE profiling and cluster analysis revealed that the fungal community structure in the
rhizosphere was more complex than that of bulk soil. Our results also indicated that the
rhizosphere fungal community in barley was less affected by T. distichum than by P.
euramevicana. In addition, enrichment in rhizosphere fungal communities, i.e., an increase
in the relative abundance of certain fungal populations, was detected in this agroforestry
system. Sequencing of prominent DGGE bands revealed an increase in the rhizosphere of a
fungal species belonging to the genera Chaetomium, which includes potential biocontrol
agents. A rare cellulolytic fungus, Acremonium alcalophilum, was found in the bulk soil
from P. euramevicana and barley grown under P. euramevicana. Taken together, our
findings may provide new insights into agroforestry practices.

Key words: PCR-DGGE; fungal community; agroforestry
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Incongruent range dynamics between co-occurring
Asian temperate tree species facilitated by
life history traits

ZHAO Yun-peng™*S, YAN Xiao-ling*$ Graham MUIR*S
DAI Qiong-yan?, Marcus A. KOCH*®, FU Cheng-xin**®

(1. The Key Laboratory of Conservation Biology for Endangered Wildlife of the Ministry of Education, College of Life
Sciences, Zhejiang University, Hangzhou 310058, China; 2. Laboratory of Systematic and Evolutionary Botany and
Biodiversity, Institute of Ecology and Conservation Center for Gene Resources of Endangered Wildlife, Zhejiang
University, Hangzhou 310058, China; 3. Shanghai Chenshan Plant Science Research Center, Chinese Academy of
Sciences, Shanghai Chenshan Botanical Garden, Shanghai 201602, China; 4. Department of Biodiversity and Plant
Systematics, Centre for Organismal Studies, University of Heidelberg, Im Neuenheimer Feld 345, 69120 Heidelberg,
Germany)

Abstract: Post-glacial expansion to former range limits varies substantially among species
of temperate deciduous forests in eastern Asia. Isolation hypotheses (with or without gene
flow) have been proposed to explain this variance but they ignore detailed population
dynamics spanning geological time and neglect the role of life history traits. Using
population genetics to uncover these dynamics, we infer processes that formed the disjunct
distributions of two co-occurring trees (Ginkgo biloba and Cercidiphyllum japonicum)
across their Asian range. Phylogenetic, coalescent and comparative data suggest that
Ginkgo population structure is regional, dichotomous (to west-east refugia) and occurred
~51 kya, resulting from random genetic drift during the last glaciation. This split is far
younger than the north-south population structure of Cercidiphyllum (~1.89 mya).
Significant (recent) uni-directional gene flow has not homogenized the two Ginkgo refugia,
despite 2Nm>1. Prior to this split, gene flow was potentially higher, resulting in conflicting
support for a priori hypotheses that view isolation as an explanation for the variation in
post-glacial range limits. In comparison to Cercidiphyllum, the restricted range of Ginkgo
has been facilitated by uncompetitive life history traits associated with seed ecology,
highlighting the importance of both demography and lifetime reproductive success when
interpreting range shifts.

Key words: Ginkgo biloba; late-Pleistocene divergence; asymmetric gene flow; random genetic drift; Fsy; lifetime
reproductive success
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Increasing in syclic electron flow and sequestering
Na" into vacuoles are important mechanism for
salt tolerance in soybean

HE Yi'?, YU Chen-liang', WANG Xiao-man *, JIANG Qin-su’,
HONG Jian®, LU Kai-xing ¢, XUE Gang-ping®, YAN Cheng-qi°,
Andrew JAMES®, XU Li-geng *, CHEN Jian-ping °, JIANG De-an"’

(1. State Key Laboratory of Plant Physiology and Biochemistry, College of Life Sciences, Zhejiang University,
Hangzhou 310058, China; 2. Department of Plant Sciences, University of Cambridge, Cambridge CB2 3EA, United
Kingdom; 3. Institute of Biotechnology, Zhejiang University, Hangzhou 310058, China; 4. Laboratory of Plant Molecular
Biology, Ningbo University, Ningbo 315211, China; 5. State Key Laboratory Breeding Base for Zhejiang Sustainable
Pest and Disease Control, Institute of Virology and Biotechnology, Zhejiang Academy of Agricultural Sciences,
Hangzhou 310021, China; 6. CSIRO Plant Industry, Queensland 4067, Australia)

Abstract: In higher plants, NAD(P)H dehydrogenase (NDH) complex reduces
plastoquinones and drives cyclic electron flow (CEF) around photosystem | (PSI). It also
produces extra ATP for photosynthesis and improves the fitness to abiotic environmental
stress. To elucidate the role of CEF in salt tolerance of photosynthetic apparatus, we
measured Na* concentration, the increase in chlorophyll fluorescence, expression of NDH
B and H subunits, and genes relative to Na" transport into vacuole or/and cell. The results
showed that in the salt tolerant soybean (S111-9) exhibited much higher CEF activity and
ATP accumulation in light, while Na* concentration was similar in the leaves under salt
stress. In S111-9 ndhB and ndhH were highly up-regulated under salt stress and their
proteins were maintained higher or up-regulated significantly. An increase in accumulation
of Na* in vacuole happened more commonly in S111-9, while accumulation of Na' in
chloroplast appeared in the salt-sensitive Melrose. Some genes associated to Na* transport
into vacuole or/and cell, such as genes encoding CBL10-CIPK24-NHX and
CBL4-CIPK24-SOS1 complex, were more highly expressed in S111-9. Therefore, we
proposed that the enhanced NDH dependent CEF promotes to supply extra ATP for
sequestering Na™ in vacuole. This is an important mechanism for salt tolerance in soybean
and also provides a new sight to understand the resistance of plant to salt stress.

Key words: Na* accumulation; ATP; CEF; NDH complex; soybean.
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Integrated Omics-based approach toward
understanding and regulation of valuable secondary
metabolism in medicinal plant

ZHANG Lei

(Department of Pharmaceutical Botany, School of Pharmacy, Second Military Medical University,
Shanghai 200433, China)

Abstract: The chemical diversity of natural products from plants has had a profound and
lasting impact on human health with a variety of intriguing structures and biological
activities. An understanding of how these molecules are formed would serve a dual role to
enable a study of the in vivo function, as well as development of metabolic engineering or
synthetic biology production platform to result in a sustainable supply of a drug. Due to
lacking the information of genetic background, biochemical pathway elucidation in
non-model system has often taken decades to complete. Next-gen sequencing technology
enables revolutionary new approaches to understand and regulate valuable secondary
metabolism in medicinal plant. Methods using systematic measurements to construct
mathematical models of complex biological process from biological components and their
interactions are currently being tested in this respect. We present herein a broadly
applicable rapid biosynthetic gene discovery method using large datasets derived from
genomics, transcriptomics, proteomics, and metabolomics to investigate the functions of
key gene and transcript factor involved in metabolic network. Case study of gene discovery
involved in phenylpropanoids biosynthesis and pathway regulation to engineer high level
of active compounds in Isatis indigotica will be presented.
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Isolation and function analysis of floral asymmetry
genes in Coriandrum sativum (Apiaceae)

SONG Chun-feng, LI1U Qi-Xin

(Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China)

Abstract: Floral asymmetry is controlled by multiple genes. Among of them, CYC-like
gene belong to TCP transcription gene family and the function of it is relatively conserved
in angiosperm: responsible for dorsal-ventral asymmetry of flowers. Inflorescence of
Apiaceae (Rosidae) is typical umbellate, composed by many umbellets. Among one
umbellet, florets in the central are actinomorphic flowers, while florets in the margin are
zygomorphic flowers. Apiaceae is one unique material for floral asymmetry. 3 CYC-like
genes of Coriandrum sativum, one representative plant in Apiaceae, were cloned with
RACE-PCR. The function of them were studied by Real-time PCR, Tissue in situ
hybridization and Transgene. The results showed that the function of CYC-like genes were
conserved in Apiaceae too. Among the genes, the expression of CsCYC2 and CsCYC3 were
only detected in the dorsal region of zygomorphic flowers.The two genes were responsible
for the dorsal-ventral asymmetry of florets in Apiaceae. But the funcion of them were only
limited on petals, not on five stamens.
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Photosynthesis in gametophyte of
Pteris multifida reveals allelopathic interference of
invasive Bidens pilosa

ZHANG Kai-mei*, SHEN Yu!, ZHOU Xiao-qi?, FANG Yan-ming"’,
LIU Ying !, Ma Lena Q°

(1. College of Forest Resources and Environment, Nanjing Forestry University, Nanjing, Jiangsu, 210037, China; 2.
Environmental Futures Research Institute, Griffith University, Brisbane 4111, Australia; 3. State Key Laboratory of
Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210046, China)

Abstract: As a main invasive plant in China, Bidens pilosa exhibits allelopathic effects on
spermatophyte growth, threatening fern growth in the field. It is hypothesized that
allelopathy plays an important role in plant invasion. Hence, we examined the allelopathy
of invasive plant to fern gametophyte and elucidated the mechanisms by which invasive
plant causes phytotoxicity. Pteris multifida is a common fern in China, with overlapping
distribution area with B. pilosa. Root exudates of B. pilosa were applied to investigate their
effects on fluorescence and pigments in P. multifida gametophytes. We found that
gametophytes exposed to B. pilosa had decreased fluorescence parameters in comparison
with the control, except for non-photochemical quenching (NPQ). Furthermore, it was
found that these parameters were markedly affected from day 2 to day 10 in the presence
of exudates at a concentration of 25% or above. B. pilosa exudate had a negative
dose-dependent effect on Chlorophyll a, Chlorophyll b, carotenoid (Car) and the total
chlorophyll in the gametophyte. The inhibitory effects increased with increasing exudate
concentrations of species, exhibiting the greatest inhibition at day 10. It is concluded that B.
pilosa negatively affected the photosynthesis of P. multifida via allelopathic interference.
Allelopathic experiments demonstrated that invasive plants were responsible for the critical
damage to local species.

Key words: Pteris multifida; gametophyte; Bidens pilosa; photosynthesis; allelopathy
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Physiological and antioxidant parameters in
two Lycoris species as influenced by drought stress

XU Sheng, FU Jiang-yan, LIANG Li-jian, PENG Feng,
WANG Ren, XIA Bing®

(Institute of Botany, Jiangsu Province and Chinese Academy of Sciences, Nanjing 210014, China)

Abstract: An experiment was conducted to find out the effect of drought stress on
morpho-physiological characters and antioxidant responses in two Lycoris species (L.
radiata and L. aurea). Seedlings were transferred into plastic pots filled with loamy soil
and then subjected to a limiting level of water regimes (35% of field capacity). After
different time treatments, the leaf relative water content (RWC), net photosynthesis (Pn),
stomatal conductance (gs), transpiration rate (E), intercellular CO, concentration (C;),
water use efficiency (WUE), light response curves, pigments contents, proline
accumulation, membrane stability index (MSI), lipid peroxidation and antioxidant enzymes
including superoxide dismutase (SOD), guaiacol peroxidase (POD), ascorbate peroxidase
(APX), and catalase (CAT) were assayed. The results showed that drought stress caused a
significant reduction in RWC, MSI, Py, g, WUE, and chlorophyll content in both of the
two species. And there was significant increase in soluble sugar content, proline
accumulation and the activity of SOD, POD, CAT and APX under stress conditions. It was
also observed that L. radiata maintained a relatively higher RWC, Py and E than L. aurea
upon drought treatments. Meanwhile, lower levels of thiobarbituric acid reactive
substances (TBARS) as well as higher levels of pigments and proline occurred in L.
radiata after 16 d drought treatments. Moreover, the activities of CAT, APX and SOD in L.
radiata were higher than L. aurea after drought stress. These results indicated that drought
sensitivities actually differ between L. radiata and L. aurea, and L. radiata was more
tolerant to drought stress.

key words: Amaryllidaceae; drought tolerance; photosynthesis; reactive oxygen species
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Systematic study of Genus Peucedanum L. in China

DONG Xiao-yu, ZHOU Wei, LIU Qi-xin

(Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China)

Abstract: Based on overview of the history and recent researches of Peucedanum L. in
Apiaceae, a series of studies on fruit anatomical features, mericarp micromorphology,
macromorphology phenetic analysis and molecular phylogenetics were carried out for a
better understanding of this genus. Micromorphological characters of mericarp surface of
22 species and 2 varieties under SEM indicated obvious differences in vallecular cells.
Characters like cell smoothness are suggested to be important. Analysis of ITS of 26
samples (including 4 varietis) were taken, and the result dramatically implying a
parapphyly of this genus. Peucedanum rubricaule and P. morisonii are distinct species in
this genus. The position of P. rubricaule is bewildering, and the latter one twisted into an
European Peucedanum group, which is reasonable consider to its distribution. These
results imply a complex evolutionary route of this genus.

Key words: Apiaceae; Peucedanum L.; micromorphological characters; mericarp surface; ITS; phylogeny
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Taxonomic revision of
Sect. Opsophyton (Dioscorea) from China

SUN Xiao-gin, ZHOU Yi-feng, LI Mi-mi, HANG Yue-yu”

(Institute of Botany, Jiangsu Province and Chinese Academy of Sciences, Nanjing, China)

Abstract: In Section Opsophyton of Dioscorea in Dioscoreaceae, there are 5-6 species
distributed in the world. According to the views of Prain and Burkill, the Sect. Opsophyton
included 1 species D. bulbifera and 3 of its varieties, which were D. bulbifera var.
deltoidea in Guangdong, D. bulbifera var. simbha in Tengchong Yunnan, D. bulbifera var.
vera in Maowen Sichuan. In Flora of China, only D. bulbifera was recorded. Recently,
Ding et al. found a kind of air potato with tuber white in transverse section from Yunnan
Province, China, which was named as D. bulbifera var. albotuberosa.

A taxonomic revision of the Sect. Opsophyton in China was made based on literature
research, specimen review, field survey and introduced species observation. The results
show that distinct morphological variation exists in the section. Species can be divided by
inflorescence length, and infraspecific classification can be done using morphology of
flowers, leaves, bulblets and capsules. The section includes 2 species and 3 varieties in
China, including 1 new species and 3 new distribution records. D. bulbifera var. bulbifera,
D. bulbifera var. albituberosa and D. bulbifera var. heterophylla are distributed in
Guangdong, Xianggang, Hai’nan in China, D. bubifera var. simbha in Yunnan, Guizhou
and Hu’nan, and D. bulbifera var. brachybotryum in Yuanan with shorter and less
inflorescence, larger leaves, smaller bulblets, hollow stem compared to D. bulbifera.

Key words: Dioscorea; taxonomic revision; China
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The complete chloroplast sequence of
Dendrobium huoshanense

Sl =i *H r = *
vEWE, F R, BRZE, TR
(College of Life Sciences, Nanjing Normal University, Nanjing 210046, China)

Abstract: The genus Dendrobium is one of the largest genera of Orchidaceae with about 1
000 species, including many species of important economic value. The taxonomy of
Dendrobium is generally recognized as one of the most intricate problems in Orchidaceae.
Most results from the previous studies were based on morphological characteristics and
single molecular markers of Dendrobium. Recent comparative chloroplast (cp) genomics
has provided large quantities of data that are useful for selecting pertinent markers to
resolve obscure phylogenetic relationships in seed plants. In order to understand the
phylogenetic relationships within Dendrobium, here we report and characterize the
complete chloroplast sequence of Dendrobium huoshanense, an endangered and
economically important traditional Chinese medicine.

The genome size is 150915 bp, with 37.48% GC content. A pair of inverted repeats
(IRs) of 25589 bp are separated by a large single-copy region (LSC, 85003 bp) and a small
single-copy region (SSC, 14734 bp). The complete cpDNA contains 84 protein-coding
genes, 39 tRNA genes and 8 rRNA genes. Fourteen genes contained one or two introns.
Furthermore, fourteen highly divergent hotspot regions were identified, which are useful
for phylogenetic analyses in orchids. Our findings have important implications for a better
understanding of Dendrobium chloroplast genomes and provide a reference for study of the
molecular systematics of this genus.

Key words: chloroplast genome; Dendrobium huoshanense; endangered; hotspot regions
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Ultrastructural observations on the fertilization of
the Fern Pteridium aquilinium

DAI Xi-ling, CAO Jian-guo”, WANG Quan-xi

(College of Life and Environmental Sciences, Shanghai Normal University, Shanghai 200234, China)

Abstract: The fertilization of the fern Pteridium aquilinum are observed using
transmission electronic microscopy. The results showed that a spermatozoid penetrates the
egg through the fertilization pore. The gyratory motion of the spermatozoid serves to form
a fertilization cavity just beneath the fertilization pore and then enters the egg cytoplasm.
The prolonged gyratory motion of the first spermatozoid and irritability reaction caused by
the sperm penetration may contribute to block the polyspermy. The nuclear evaginations of
the egg cell persist about 12 hrs and then detached from the nuclear body and finally are
digested in the zygote cytoplasm. The zygote finally establishes a horizontal polarity by
vacuolization of the cytoplasm in the posterior part of the zygote before the zygote divides.

Key words: fern; fertilization; Pteridium aquilinum; zygote
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