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0.05) ; BERLE SR T 12 WSC R B IEAHSK (P <0.01) , SIFERIZERIM i TEEBFIEMR (P <0.05) o BFFEU N TTHR
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The pattern of photosynthate partitioning in drought-stressed winter wheat and

its relationship with yield
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Abstract; Using of winter wheat ( Triticum aestivum L. ) cultivars ( Zhoumail8 and Jimai20) as experimental material, dry
matter ( DW ) accumulation and partitioning pattern, water-solution carbohydrates content ( WSC) and yield factors
including grain number ( GN) and thousnd-grain weight ( TGW) were investigated under well watered (W, ), slight
drought (W,) and severe drought (W,) conditions at Fenqiu Agro-Ecological Experimental Station of Chinese Academy of
Sciences in year 2005 — 2006. The results showed that DW accumulation significantly decreased while the partitioning
coefficient values increased for leaf, stem and sheath at the pre-anthesis stage, and for spike at the post-anthesis stage
under drought stress. The stem WSC decreased at the jointing stage, but leaf, sheath, stem and root WSC increased during
the booting and anthesis stages. The TGW of both cultivars was positively correlated with stem and root WSC at the booting
and anthesis stages, and with leaf DW at anthesis atages ( P <0.05). The GN was positively correlated well with stem WSC
at the jointing stage (P <0.01), and with stem and leaf DW at the anthesis stage (P <0.05). These results reach a
conclusion that the jointing stage appeared to be a crucial water-requiring phase. Drought stress led to photosynthate

translocation toward growth centers. Stem WSC appeared to be a indicative parameter for drought resistance breeding work.
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BN X R I EAMR B AEW A /N (Triticum aestivum L. ) 77X, i X 24 B EREA R B HA
¥, BEPLNEERETREBETIHAEARRRERTREEAEY T2 BB F 585 A2t a
BRI EL/NEEFEREE RN FEESEER, FHiL, TREBETEANEERET A=W HAE
S XNEY PR T B A B ARSI P 5T R A2 AR F MM R W EERE, TR &/NE
MR K S SeA YR B T M, AR AL, R o i HoRE =Rk k& Y, HAEE
TE A 2 A PERR KA & P (SC) AR R K AL &7 (WSC) o BRI, T B iE /N & F BRI T
AT AR A=, BT R E 1A 70% —100% "', fERHC A = W RAR B 3B & R 7E T IE AT, AT
BRI TR, KA B S /NE R AT B 2R MR A 5 BT R F /N E
BZE K TY RIS TSRS & BB =R MM R Mz &0, FHik, TREba T4
INER R B HIEA 7= B 23 Foks Ry AT B oK Ab & W B BBRN 7= TR B 6 R DA S AR B A A8 2# L & AR
HABFMEMFRIE . AL BEAPINL/NESFC LI, PR FK G T &N E 2 E TN
BT MR BTSSR B ORI & Y & B2, R R PR F MG REUK RS T &/ ER ™
REEAEENRFE L.
1 IR

ARG LE P ERE R B R A B FE 4T , AL F 114°24” E35°00" N, J& 2 1 1 fin 52 X, B2 IR
WENSE, FFYREKES 605 mm, F78 K BTE 1 875 mm, He 3.4.5 A4y SFEMEN 101mm, 28R &N
536mm , R IRN 13.9°C, =0°CHUR 5 100°C LA b, ToFE#E 220 d £ 4. 24 H BB 2 300—2 500 h
Z 8], HHR#N 55%
2 REAHE
2.1 REH5EH

ZWFRALE T ERER B A B AR 00 B T N T . A AR 2 AN E R AR NE M,
7 18 (Zhoumail®) FIFFZ 20 (Jimai20) . X% PVC B ( 5 RIL SR RAR RIEE 7010 4 R 5% IR 2
1), B 0.2 m K 1.0 m, Ry 5 (EAREFEURE , IR RTR PVC & b (31T , P FHBCH 40K F0 R 224 R . B
PR B 4, BRRE G2 T2, BT 1+ 25 kg, HHEAE 1.35g/em’ | A KFKE R 26.2% (BEELL) . i
HE % PR 2 - BR B -BRERSF 15—15—10kg-hm 7, —KIMATRSI2EE , LB 5 om IIAG D, #EATZ LIRS
2R 560 mg-kg ™', B 8. 90 mg-kg ', FHAHH 232. 80 mg-kg ™', 2005 4E 10 H 25 HIER R ER 20 77
P/666. Tm” &, B8 9 #k,3 MR N . WEFRRT I GEIHTRKSEI, & W, 403k 5K 0SBk H
37K R 75% /o4 W, A0 38 + 3K 438 B A H R K & 1 55% A2 W, b 38 + 380K 43 & A H R K &
By 45% £  FREEVEIE T3 E & /00 TR R TR R R A B L A AL 3B B 3 A
AT, 36 A~ PVC & TR0 LA E K S & (KL ), 6 A3 HilK,

®1 ZPEFREBFPLIHASEESE

Table 1 Soil moisture content at different development stage of wheat

izl P 2R TFIEW MM o2 %
Treatment Jointing Booting Anthesis Filling Ripening
w1 0.196 0.194 0.189 0.181 0.170
w2 0.151 0.148 0.146 0.150 0.140
w3 0.122 0.121 0.112 0.120 0.111

2.2 4EARINATT

HEWEIIRE , 20 B T BT R T IR ESA AR PVC BB, SARGETH R , HIAR MR |
2 B BIFREEE IS 78 105°C (15min X7, 80°C,24 h EEE , AR TE(DW) . THMEERLT, U
RO LA DS RAIE . FTEERBOKILE Y & & (WSC) R A BE L akile ™, %3 KEL. #
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BAEIEE(PC) IEE TE SHEKATE LA, RBREFRGEIEF SPSS AT 2047 K5 %
Sy AR EIE ST o
3 #£§
3.1 ZXAEARFETH TR BDS

ZINEFAN AR LAY ERBRE-P-8 M S” A K, TR TH L& B EHRETPYHER
TrEREEL) . MR EYERBREE T2 R BRI N BUsk, FFERIE 2 18 iR A E W, W, b3
L W, AL 355 R R 0. 31% F129.21% , 573 20 J78.10% F148.97% , 78 R /K x4 T 5532 20 LLJAIZE 18 FHER
P, T E TR a5 20 BIBART A ZE 18, FFIEfEZ 18 M TE W, W AL Lk W, Zb38 437 T [
7.30% 1 12.35% , 5532 20 by 17.28% F127.07% . ZEFER T HAE T A = s LR, /K 4 e
(W,) LT E D, JAZE 18 76 WAL W, Rl W, 737 FEAIK 38. 34% F1 18. 33% , F5 32 20 2k 35.35% FiI
21.32% . VERWREZE 18 76 W, W, W, b3 A= My &y th BFFRLAY Ly 26. 60% \37. 09% F1 40.95% , 55 %
20 4351 36.07% 37.96% Fi1 41.44% |

%18 MW, —-@-W, —AW, HE20 -0-W, -O-W, -AD-w;
n ' 4

PO R PR RERIY Y

F-H# Dry weight/g

-05 | | | | | 1 I I I I
WA R JFERT BRI R WA R JFERT BRI R

H: & 1 Developmental stages

E1 FREKASLETENEZEMERR

Fig. 1 Biomass accumulation of winter wheat under different treatments

Z/NEPA AR R A Y BN BT A BOR, BE TR R AR E R A RN BT EMEZE
I8 RTHE W AEBHEL W, 15 20.69% , 372 20 7 1. 45% ,{H/“E T Rl (W) IR R LW B XHE T B, A%
18 BT 20 RTE W ALBEEL W, ARBE /-5 3i/b 25.74% F1 28. 98% . Z/NEPIAEMEER ALY RE
WS, ERRA/NEET RSO FERRIC A Y B s Ein g
3.2 ZNERREFTIOLE Y EHER

TRPREAUE RN L /NEZ P E X A Y B R T, B/ NER R ARET RS Y
TEARE 7K LI CAR R (18 2) o BEE /MR AT HRHERE, i 7 70 BdE B2 T Bl 3, WS 2T
FERA YIS BN 0.5—0.6 TFER| 0.1 IF . TREHEAF T L/NEWAGFOGE =Y i A2 E, AR+
oK 7 AL BRIE] MBS EO W, > W, > Wy BT 28 RIS &= WI7EZE B R R JTEI A & 18 FIst
% 20 ZEPECHRE WAL EL W Ab R 353 35. 7T1% F1 15. 6% . FFHTFMHa N RGBT
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R, 2 AR 22 18 e =W BUA6 5K W, (W, A W b3 5351 K 46. 42% (48.38% 1 63. 15% , ¥ % 20
H 43.75% \40.00% F159.45% , MHFIAL BT EZ 18 206 Wl B R TH % 20, &2 R 8R, T57
JoE ARG 7 i) A BELAS B N BCE AR, T A B A A 22 18 BB FE 8 WL AR BR EL W, (W, A 250531
7 3.25% 1 1.06% , 557 20 29 9.69% F19.62% . ARATEIESASH Z 8] H 7T Eu 41 B A= 7 39 #E2E 1T T B,
WATHIEZE 18 R BOR B T2 hie (W,) AL B EL W, A W, 2353155 10.99% 1 16.07% , 3522 20 2 3.95%
M11.53% o JFAEHIEZE 18 A BLAE BAEA FIK AT 9 W, > W, > W, 5732 20 K ALBE [ 257 A B .

—{— W, —0— W, ——W;
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0.4 ®
04 02 0.2 0.4 *E‘S
o~ 0.2
i.‘;o.z 0.1 0.1 02
é 0 0 0 0 0
8 P EMARE RN MR P EMARE P EMARE RN MR
o R HRER R RER R HRER R HRER R RER
ki
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PR P EHAENE B PR RN YR
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H: 7 1] Developmental stages

B2 FRASLETHENMNEXE=WHEIER

Fig. 2 Partitioning coefficients of winter wheat under different treatments

3.3 KX/NEAFAETYAEERKILEY & EIDE

AR YR A GESINEEYR, S 5 TEME T BB . NE 3 aTLER, Z/NE
PSRRI - WSC BT 2 e R B A&, R 22 18 it | WSC 7 W, (W, Ab3H L W, Ab 38531 5 12. 58%
M21.16% , 553 20 2 7.47% \19.96% . 25 M-8 E0E =W #8 B , H WSC 78/ & T2 /bhf (W,)
SRR o FRAEHIPIAS R A WSC 2 W, > W, > W, ,2E WSC 2 W, >W, > W, , RESHETEZE 18 HE T
& 20, FFAEJG 2 18 25 WSC 78 W, W, W, Kb2H ) SN 6 B 43 31l & 91,106 1 109mg - g~ ' DM, 5% 20 Sy
65.56 Fl196mg-g~'DM, &/NEFNEFRZER WSC B R AT IR TR I T BB v , 3155 30 B0 2% 30 2E AR ]
AEFEF JAZE 18 #R R WSC ¥/ T3 20  JER MR ZZ 18 FIpt 20 lRE WSC o W, >W, > W,
3.4 ZNEAFEBTILEE=YARSR’HXR
3.4.1 8

YEY) SARRREE FERLEL TR E = BRI M E B R. £ 2 B/n, 555 20 k™= & W, W43 b W,
REFB AR 27.73% 47.90% , JE 32 18 S 17.34% F132.94% , BARRFEBCT KA HERI MR ANF . B3 20
BB W, W, AbFE L W, b BT [ 15. 67% F1 19.25% , &7 18 BERIE W, Fl WAL B RBAR BE W ALH L W,
SEFETRE 13.67% (P <0.05) . THE B BT TR BE , 5/NE HE SR A 32 e R BE G 5%, BF 22 20 T-hL
BW, WAL W, kb38 5 0870 5. 14% F12.58% , i 72 18 ThiE W, F1 W, b3 22 RN B3, ™ 5 Jphia Ab 3
(W,) TRERE ,156.10% . JAZ 18 TR EM B & T 52 20(P <0.05),
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Fig. 3 WSC of winter wheat under different treatments

x2 BBRHRARASLETLMNENFEN=EATF

Table 2  Grain yield and yield components at maturity in winter wheat under different water treatments

Rl b7 /B T 3N FRL %L TRE i 7S LVEIR L
Variety Treatment SN SL GN TGW Y HI
Y& 20 W1 18.81b 15.38a 46.96a 34.40a 3.57a 0.52a

w2 18.37b 14.94b 39.60b 32.63b 2.58b 0.51b
w3 16.37¢ 14.32b 37.92¢ 33.51b 1.86bed 0.52bc
JEIZ 18 W1 19.41A 11.04C 44.20A 38.84 A 3.46A 0.59A
w2 19.12A 11.32C 46.53A 38.19 A 2.86B 0.60A
w3 17.26C 10.61D 38.16BC 36.47 B 2.32BC 0.60A

* [ 5 BR 5 AN R PR R n A 1K G Ak B 22 57 8. 2% (P < 0..05)

3.4.2 FRARHTHRRMATEEBKAA Y & RS REEOHE

AR TR IR B T AT R A2 R 5 P R BT A R R (% 3) , TR 57778
W F R BEEAR(P =0.60, P <0.05) ; 2R HMIE R AT HER K AL &9 2 RS R H10 0. 66
0.79(P <0.05) , FFAEMIH 0.77 F0.71(P <0.05) o MRS FFAENIFIZE T 8% AR, M R B 51
%081 F10.83(P <0.05) RIS S5 HIZE AT HERK AL 9 25 REAR B 3 IR (P =0.93, P <0.01).,
PRt SRS T KA 2 0 R TSR R AR, TR AT AE M5 P PR AL 2 0 A RO o

x3 FEEFHEYVENTRIEBKUEYWRES~ENHEXXR
Table 3 The correlation between grain yield and biomass and WSC of wheat in different stages

A7 Jointing ZaFd3 Booting FF1ER] Anthesis
HH Hem L N L T T D T T N
Leaf Stem Root  Sheath Leaf Stem Root  Sheath Leaf Stem Root Sheath
TGCW DW -0.48 0.36 -0.42 0.46 -0.32 -0.45 -0.53 -0.46 0.60* 0.54 0.55 -0.42
WSC -0.35 0.17 0.01 0.25 0.09 0.66* 0.79* 0.08 0.28 0.77* 0.71% 0.53
GN DW -0.36 -0.21 -0.46 -0.45 0.45 0.42 0.26 0.54 0.81* 0.83* 0.47 0.32
WSC -0.43  0.93** 0.05 -0.35 -0.35 -0.32 0.27 -0.17 -0.51 -0.50 -0.17 -0.18

* % P<0.0l; = P<0.05
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AREFIOLE Y0 B RA R, TRMHa et & =P AR OB /NPT HHOK R E
YRR 2, BT R AR AR R A K RFOLE Y/ o Hes K HIE R BUKFE T Rua = Wm
MR ECAR L , BT T B AR R K 23 BB ALY A K&K b E - o i EEZ KRN, 5 H 2
TR T B A P, A=A EIR A B TR Passioura ™ BFFTIA N/ NER R TEMFRT 2
BT EHDEEPIR R, B, EF D TYIRRRZ K EME B . A KA T X T 5 e S
BRI T R a M A BCAE BT MR B AR K 7 UM TSR, T Bl i i TEADL & 70 T
ELBI T B T A A K 2 BRI, M A8 . TR T ORE Y 7E I IR S R AR
BN, 20T EER S, DIRE AR ERIER X T . BEL/NER A UEREA KO, TR
18 SR EZE OB E YR BIREER , B HE R T Y ECRE B

YRS WIS R, S50 IR — R RS BRI ZEETMREESHRE. TRWE T
TERB T, EMHR WSC S 280, /B W —E B HDOEE = YIAE N8 &R 1Y) FOE BT 5, R R AT
EEROKAL & ik T LA o 554 Bl d ot ok A6 & AR A AR G B R B R R B IR Y, 1Y B
FORAEARAE K . EBRE P B R TE K L S WIS B S AMB TR T AEBXR, BT HE+
A EBOK LG Y EEMATERE RN RENRT , WH BT R e S BEE MR ATk e Y& &
TR BB RIEM RIS , SRR SR -5 . Bk, RITHRL/NZLIRIE B i d R 4
INEFTIKREES . AT IEZE M oK (L S W & B 5 TRLEA MR , &/ NS Fr R &
FE— 7 TR A MM BV G, 55— T R A AR B ERUE SO R 7 . E)E TR e R AR 25 6%
BB W [ RPRL B , NTToRANT R AL R R AR . TR E SR MIT LR R AT ¥ v
IS PIEMSE R R, RAR AT EBOK LS Y& B R ATER A RIFE R B B8 B RTTR A8, AT
YERrE BIhBE A IE H 2EAT  (EAR R AT PR & B SR 66 - s R I R R AN A BA BHLH AT — 2
W,

Z5 BRI, TR T A/NZ P AR BKF LA E YR R R B2 T (H T 2 iha st fe
BEL/NE P FFOEE 7 1 i A O B, T FBRE T A/ B e SR B R SRR SRR AR
TR, AR ETRA/NETR KRR . A/NEAFAEFTRETEERK S &’ ST BV RED,
AT LMER TR BN EESE R,
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