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BE: KRG AHFRI S ARSI LK EE S KEN A A A BASURREFBERMEW, FREAR, 5
R 7K SR GUAE B, K AL 4K 2 B Bl B AN URR , ZE SR IR A 56 2 K, AL B i i S FL T BE R Ry it BR Y 24. 9%
(P<0.01) fHEM FK SR BAEZEARBE (P >0.05) ; fiE LT RM 31T, SBEAN FHEOLEHR BB RREHDE
T, oPSTT RATES 3 RAHBMBEN T, BKEHE3 K, FEAER IR 24.3% (P<0.01) , XHUETHEKE
JE B AMERL Y s BF 9T & BR, 45 SR B4 0 13K /0 T2, th &3 KR B R AR U B /0 Be = A K B, i ab FEL4E 1 & F
FEIEK 13.9% (P <0.01) M2 Hb 340 35.3% (P <0.05) , 3R Bumizb 17.4% (P <0.05)
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Abstract: Global climate change is likely to drive up regional drought frequencies, aggravating China’s water shortage
problem. Therefore, it is imperative to strengthen researches on crops adapting to the soil drought and agricultural water use
efficiency. Soybean is an important source of high-quality protein and edible oil with relatively high water requirement.
With an underdeveloped root system, it is the most drought-sensitive bean species. The number of pods per soybean plant is
determined during the early stage of pod development. This stage is characterized by active cell division in the young ovules
and is marked by rapid pod expansion. Drought stress occurring at this stage significantly increases the rate of pod abortion
thus decreasing final seed yield. Therefore, this research focused on the effect of short-term soil water shortage during the
pod-setting stage on leaf photosynthetic physioecology and final yield of the soybean, to provide a theoretical basis for water-
saving cultivation and high-efficiently water using of soybean. It showed that leaf stomata appeared to be more sensitive to
soil water content than leaf water content. On the second day of the experiment, leaf g, of the treatment group decreased to
24.9% of that of the CK (P <0.01), but there was no statistically significant difference in leaf water potential ( P >
0.05). Along with the water withholding, both leaf net photosynthetic rate and transpiration rate of the treatment group
declined significantly during the drought, but ®PS I only dropped on the third day of the experiment. On the third day
after rewatering, net photosynthetic rate of the treatment group was 24.3% higher than that of the CK, showing a marked
ultra-compensation effect after drought stress. Average seed dry weight, root/shoot ratio and harvest index of the treatment

group were respectively 13.9% lower (P <0.01), 35.3% higher (P <0.05), and 17.4% lower (P <0.05) than those
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of the CK. These results suggest that even a short-term drought during the pod-setting stage could influence later biomass

distribution markedly.
Key Words: soybean; drought; pod-setting stage; photosynthesis; yield
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KERABMEEAMEFAMENEZRE, BEXEFKERR RAENLIL, & EREY P RHEOKE R
BURE—F . ETREAET, KEM A AR FOKAE S BE TR ERE HIRTREEF, K
ARV ER TR R EEZ R ABA i (H2HE T8 T 2 03T, M 20 M R i R AR AT BB
SASFEOTHRARIFERRY . KEGHRNEIREERH IHRRET W RN BTk EN, 7ETIHER
BRI B, 7E 4/ N IR BR A FE7E 2 18 BR ) 20 B 20 B AR 1) S 3 K, X St FR AR T AR G sk, T8
flrit & A 7R X AN B B KR I G IR MR RS

F R IR — N IE R M E B E BN MR AR BT X T 2 st Kk G A K& F Kb
REL HEZEPTELEKGBEREBRPHTBE HRAGE TEEYRESENTELRESFEN LML
BT B K AT B R AR K AR R B A A B AR A T AR AR A, SR T R E R S A
BOTEMFRIEARZ . L, AFFFRLE ST K G453 30K 7 R A2 Sh v M ROt & AR BA 2 L
Bt & 7= I UM, 2 K 19 7K SRR E F7K 4380 380F P 4R HE BB AR R
1 #RITTE
1.1 SE5bk

SEER A RHE IR R 4 K T AR ) K &L ( Glycine max) @b, A 92116 ( Zhengd2116, Iy 5 FF & i #1722
"), KEAKKHIERER LMY 13 1.3 WA, RS T EEANRN 24.5 om, JHEEH 21.0 cm
HIEERL T, TR EKEN 47.8% . 2006 427 A 3 HIEW R R¥ AP 2Bk TS i & #7 M
T, BHS ~6 ¥k, F 0P S NEE,ILFE 10 42,
1.2 SR

TEA R FE PR T8 R K M HE R , T3 &K B R FIRR E LA THEH] , B R EF M b K , (65 72 L 3B AR X
BKE (LA SKE = TIEESKE/ DRSS KE) RIFFE 70.0% £, Y REAEKS]—E & ER#
e, B R E 3 MAEKEA BRI

M8 H 24 HIFIRHATIEK LR, X B R RS , 5K SR HR4E 6d, X HRZH (CK) L IEAHXS & 7K
BIGAARIFIET70.0% 724 34 (T) BARTE, FELRME 3 R F #1472 K, i LA &Kk &K 2 3
Xt B 7KF o

KM Rk #H HR-33T 88 SR ETH (36 E WESCOR 2w A7) #HATI5E ; I 7 ot & s ZE 10 3R
SE4EHR H LI-6400 (E #5006 1E A E X (£ E LI-COR AR A7) #ATIE . W5E R, 7E Rl — R SL K 72
w2 R BE AR AR S BB T B E iy — 18 1, T PRAIEI 5 o 72 Hh 4% 4 AP R 58 AR — Btk . T8
SREF, AR, B = N LA A 35 5T ( photosynthetic active radiation, PAR) i & & 1100 pmol/
(m®™s) ;1 SR TOES U FMS-2 M4 98U (F2 E Hansatech AR A7) #A7MIE . Hp BT A
TSI ETE 8 :00, HAR & TSR B E HI7E 9:00 AT, MR FOBEWAE 12:00 J5E , W 7 i 1 AP i
EER T I A

£ 2006 £E 9 H 24 H#ATEY R INE K EBE DR 3 BRI — MR SATERE R 25 (S
I, SEAE 105°C WA AT 10min, SA)57E 75°C MR THT RIEE,

SEIGEAEFRH 5 NEE KEYME + FrifEZE (standard deviation ,mean +S. D. ), F§ SPSS(10. 0) &R {4347 %%
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5307, ¢ BB AT 2 AN Ab TR [A] Y S 2R 25 R T o
2 ZR5H5m
2.1 TEREMEKSERBPAEEREFHEL

£ 1 RRH RN E SR P &R H F 2L, BATRE D LI-6400 E#5200 6 7 E RGN E
Mo MFE 1 A LIE S, FELRE RS, BRI E F W2 RR KK . IR EE (temperature, T) )22 {L 5 K :
25.6 ~ 32. 4°C ; #H X & B (relative humidity, RH) (25 L 35 Bl M :61. 1% ~ 76. 9% ; K= CO, ¥k & ( CO,
concentration in the atmosphere, CO,,..) FJZE LT 4 :373 ~ 430 umol/ mol,

*1 NESEHARERFHEN
Table 1 The changes of the environmental factors during the course of measurement

i} ] Time(d)

i H Item

1 2 3 4 5 6
WRE T(C) 31.5 +0.060 32.4 +0.060 28.9 +0.020 32.4 +0.047 31.7+0.074  25.6 +0.034
FIXHBE RH(% ) 61.6 £0.52 66.1 +0.36 70.7 £0.35 66.7 £0.21 76.9 £0.28 72.0+0.28
KA CO, Y atmCO, (wmol/mol) 415 +£3.71 424 +3.20 396 +4.24 401 +4.18 430 £1.11 373 +0.58

2.2 FEME KD TSR BTN Ak E@3ek

FRMEKSEP LA T SKEMNZLME 1, NPRILUEH, 7ELR S P, %t B4 A - 35840
XS K BARLARFEAE 70.0% FoA5 o ALFRAL A+ AR &K BAESE 2 RIEN 28.5% , 55 3 K[& N 18.8% , 4R
Ja 8K AR E K Bk E % R KE .

] 2 B A 7E S B0 R ke BR A A B A K G R /K S B S (] B B 4k, A HR BT U Y, FESE 56 Y AT 2
d, XF B AL B it Rk B ZEAR B (P >0.05) . BEE T RM ST, eBA M R KGRI TR, 75 3
KFEJy — 1. 48MPa, Fixf FEAH L 25 AR B 3E (P <0.01) . B/K/GAIRA M R K EA] IR EWKE , HAERKE
HIEE 1 KELA BN BB 7K (P >0.05) .
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Fig.2 The changes of the leaf water potential

B xSk E A

Fig.1 The changes of the soil relative water content

FHE £ FrfEZE, FIE  Error bars show the S. D. , the same below

2.3 TEMEKIEHRENFEEEHER(P,) FEBER(T,) ILTE (g,) MAEE COWEE(C) K
Ak

HEERRIEY KRR TR BIL MG, & 3a RRKRLKIRP RGN 1 P, K. TELKK
552 R AEBHEH G A R HE Y 61.8% (P <0.01) 55 3 KFFE X i) 28.9% (P <0.01) . &K,
Hota R 2R BT GRS M5 HEXT RS H 17.0% (P <0.01) o [ 3b FIRMR T, 7816, 1855 2 K7
it i AR Sy ok ) 45. 5% (P <0.01) , 55 3 KEEJIRT IR 20. 1% (P <0.01) , BIKJG2E 3 K i} i 47. 1%
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Fig.3 Changes in leaf net photosynthetic rate (a) , transpiration rate (b), g,(¢) and C;(d) of soybean during the course of drought and rewatering

(P<0.01),

Bl 3c AWM RBELE A RP REMN g Mk, ELIME 2 X ABAM FSILREFREE TR, 7
55 2.3 RArHIRE XS BRI 24.9% F1 11.2% . BoK)G , bBA M - SILFEF G B AEEKESE | KA
2 RAKE Xt BRI 44. 1% F1 93.7% , FESL5G B L X B 84.5% (P <0.01) . SEid it | C 781k
& 3d, NSEE S 2 RIFIRAEERA CHF IR, 7E S5 50 i o) i i X R 24.3% (P <0.01)
2.4 TEMEKISEPHFHSRISEERZL

OPS T F/n 2 PS T LRt Bt fh Ak, B i Bt PS T S H O ZE A8 #4356 P 1% L T Y S PR R 9 Ok g
PR, R A B8R S BE M T T MBI MY, B 4 fis R Lkidfp KEH A oPS I 7E
9:00 F112:00 7284k, 7ESCHRMIEE 3 K, ACHA M i) oPS I FiXf A MAH L 2R B E 2 5F (P <0.01) ,7E
9:00 F112:00 435I A%t FE A 81.5% F145.3% , 52K 1d Jg , kb3 F ) OPS IT#E 9:00 F112:00 Bi#EMKE
2T X A MK (P >0.05)
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Fig.4 The changes of ®PSII in leaf of soybean on the course of drought and rewatering
2.5 S5FEHTREMEIKN KE B4V B IR
IKIERNAVEAE R R B ERRRZ —, M E Y R B A 12, RA LY & 0 2 Y B )
BRI RAIRLE R, ST REMEKN KO EHEYRESECHFmIE S, R R, BRGEFEH
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SR TRREK , dREX K EJE H 5 A Y 40 BO 7 AR EL R B R, A B A B BT 25 0 SR A EL AR T
13.9% (P <0.01) MRAFTERRF T 25.3% (P <0.05) , HEAMP - RZEBABEESR

MRZELCH AL, B W RO AR D T S KA R RIS R T R B A 4y 2 e 0 2 B SR, o AL i ik
AR E A R, DARIE A B RES R AL M S BRI UR o T 6 SRR R AE SE B 5 AR P A 3
TR K Ja R EARZE LRSS B M, ZEAS S P, S0 JRAR EL A B AOAR ZE LS N T 35.3%
(P <0.05) . Woak#E% (Harvest Index) RAE YIRS £ 557 B ObPRL R L) SEWTBZ L, XA ETTR
B, HoA BHAS R R T AR RGP I TEAPRL R B SR B LI BC ] . BRI, 7E S id #  , A PR 2 i
FIEBH LT 17.4% (P <0.05) ,

506
= aock AT
=8 0.5 T
40 | Ock @r gz £ L
% S04f T
bt = k=] e
& 30 g 5L R
‘5 ‘o T Ptet
2 ol ﬂ'@oz_ it
g grf =
& 10 - % 01| sl
0 wl R I 2 2% KR S o LT )
- Leaf # Root 2 Stem H Seed H.3 Legume MZX kL Root/Shoot W k8% Harvest index
BS 253 T SRS KN RS Ay ik 4 RL i S El6 S5 T RN EK X R EARZE e 5
Fig.5 The effects of drought and rewatering on the biomass Fig.6 The effects of drought and rewatering on the Root/Shoot ratio
distribution of soybean and harvest index of soybean
3 g

IRV EVE A AZEBE N R EZE MR R FZ—o AREKSREX Y A D RE A K
REKFEAR BT RREEE EE @ KL ME R 8 R, A B R 4
W MG, BEARE T USHEREY, ENTWRIE T —E iR, AR EMNERZHER AKEZF L
AERFE I A R A ke — U T X TR T Rl B T AR A LG BT R B A, B
o7 2456 3 — A B AR S WU AT BRI A BB ST

MR, ELIAIE 2 K, BIRE A + ARXT &K & FE Dy 28. 5% ,(H2 B R 7K st B 4 40 22
AEZE(P>0.05) 5% 3 RALERA KM R K S FEN - 1. 48MPa, ZIKJE 5 1 RtKZ 2 T X IR i 7KF (P >
0.05) , Koichi Miyashita %5 FJBF5% th % 31"’ , #E PUZE & ( Phaseolus vulgaris) 3% H AT 20, B HIE/KE
TERT 5d — B TR HRM R K SBIEBA TR, BRI 6 Rt hK#E A B BREK, 7ESLRINEE 2 K, ABHK)
MR g BT UG B3 TR, BT IRE) 24. 9% , T Rk S F0xs AR LA B3, X T BB Rt THEE LT 2K
PAT , R HIRER = A A 25 S W B, iX 263K SR A5 5 (non-hydraulic root-sourced signal , NRS) 4 Jii [] |
B, FBOT MR g, KR TR, TR K M A S 2k 02

FESLI S 2 K, AEFRA It & 28 vt BRI 61.8% (P <0.01) ,g,[%% 198.9 mmol H,0/(m™s),
BRI RAE EAFERTED A M ) oPS I X BEAH HER A BRI, X UL BA L i PSTT R 3A i 1%
AR B RE PR AR I BA T, Medrano A0, AL BT LMEN TR 5T B DG & S AWl i —
MREFIERR , I H BB R PP T R M SALAEEILIR G . SAEY 23T Riha £ E TR RS,
R g, > 150 mmol H,0/ (m™s) , SALBRFIZEN A TEFI M T PR FE/ER™ . 454 Medrano 5 (BRI, 7
AN, ALBRZ I Jr ot & BRAE SR 2d FRERE BRI TRALKH T IR, ELRNE 3 K, Fob Gk
g%t BB 28. 9% (P <0.01) , g, /% 50.7 mmol H,0/(m*s), C,[&Hyxt BB 69. 3% , oPS 11 [ Ky % R
81.5% ,IESALBRI W FFIETE AR TR SEE/EA™ . LK 6 K, A4 M b & R H T

http ://www. ecologica. cn



6 3 E& 5 AEPEN T REMEAKXKE(Clycine max) M R ta F 7= B ##0 3333

MR 24. 3% ZRIE R X IR 47. 1% , 8,15 84.4% , C, 15 24. 3% , I ELAN e A B 22 SRR 21 1 4% S8 2 K
LRI T BE KRS BAMEROL, X R Y X A K R T B 5 B R A5 T A — R &
REPE

e BRI S HAET B S EHE R TYRE D ECA K, BT8R B, 45 € B i 56 51 59 -39k 7
T8, WA KGR YR U LAY RN AR 53T RMEK, BEFEK TR
FRIET R, RE TRZEN, R T ks . REFRFERPIRAR, SREEZ TR, BRI a3
RIS 3E T FAb R BEROK , Bk B th LA 25 363 T AL A W I BE e K™ o ST BB E T 45
TR I T KEAAE /K H T M, AT T 23 AR, X d B, ABA AT RER S TR KK
PERI o BRI, SE 3T K P R AR K , 7K A 7 o B T R A T K A
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