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Effect of drought and rewatering on photosynthetic physioecological characteristics of
soybean

WANG Lei, ZHANG Tong,DING Sheng-Yan™  (lnstisute of Ecological Science and Technology Henan University, Kaifeng 475001, China; The
Key Laboratory of Plant Biology, Henan Province, Kaifeng 475001, China).Acta Ecologica Sinica ,2006,26(7) :2073 ~ 2078.
Abstract : Water is the most essential condition to plant life, but the water resource is becoming more and more shorter in the 21st
century. Soybean, as one of the five major crops in the world, is mankind’s important sources of high-quality protein and edible
oil. However, soybean is sensitive to water deficit and the water requirement of soybean is relatively high. Soybean in Chinese all
three main soybean planting regions often suffer from drought to some degree during its growth season. So, the drought-resistant
breeding and drought-resistant culturing of soybeans has been paid high attention since 1980°s. Photosynthesis is an important
factor that determines soybean’s yield. At present, the research on soybean’s photosynthetic characteristic mainly concentrates on
its relationship with the yield. But it is lacking in studies on soybean’s photosynthetic physicecological responses to drought and
rewatering, which is helpful for constructing a theoretic basis for drought-tolerance planting and high-efficiency water use of
soybean.

Field experiments were conducted with soybean ( Glycine max, yudou 29), a mainly planted soybean variety in Henan
Province to study the relationship between the leaves photosynthetic characters and other physioecological parameters under soil

drying and rewatering treatments. Soil moisture was controlled by weighing method, and leave water potential was determined by
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HR-33T dew point microvolt thermometer. The diurnal course of leaf photosynthetic ratio and transpiration ratio of top fully spread
leaves were determined by LI-6400 portable photosynthesis measure system in situ (begun at 8:00 a.m) . Each treatment had 5
replicates.

It was showed that the dawn water potential of soybean leaves under drying treatment decreases little in comparison with well- -
watered treatments ( CK), when soil moisture was higher than 47% of FWC (field water capacity) . But when soil moisture was
below 47% of FWC, the leave water potential decreased rapidly, which appeared a significant threshold value reaction. The
threshold value of soybean dawn leaves water potential was nearly - 1.02 MPa. Below this threshold value, the leave water
potential and net photosynthesis ratio dropped rapidly. On the third day, the soil moisture under drought treatment was 47% , leaf
water potential of the treatment was 7% lower than that of the CK, transpiration ratio and net photosynthesis ratio were respectively
67% and 90% that of the CK, the WUE was 35% higher than that of the CK. Above results indicated that the transpiration of
soybean is more sensitive to drought than photosynthesis. This proved that it was possible to save water and increase yield
simultaneously for soybean by cultivating measure. After rewatering, the leave water status of soybean was improved, the net
photosynthesis ratio and transpiration ratio increased linearly, and Gs also recovered quickly. The results showed that soybean have
a fast-growing characteristic after removing stress. However, whether there is a lagging effect of rewatering on soybean
physiological traits and how important it is need further research.

Key words: soybean; drought and rewatering ; water potential ; photosynthesis ; water-saving and production- increasing; fast-growing
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0%k, HEAARTREMHT LHEALBEAMNS KBAB TR, ALRYE S X, LEHANSKERY
26% . %5 KM b#EAT &K, A A M+ JARX S K BRI X A KE,

B2HrMRESRABTN BRAMLHEARTY A KRR R HEAL ABEPTUER, REEER
FTREHTHE I RUE, LBAMNMH R KEALHE TR, B 1TUEFH, 83 RABEM - AR K
BH4% BB HRAE L LENHEN S KEBET 47% 0 M K E A L8 8 TR, 558 X B8 41 f4b B2 48 i
IKES B K - 0.96 MPa 1 - 1.02 MPa, ZESLRMEE 5 K, ACBA M K BX BB IKH - 2.23 MPa, £ K5 4b
BN K EARLRE BT H ) H8RA X B WA KL, XTEER B TIK 8 0 RIS K BT 3, WA
WA IR, ERATH T BRI K, R KB EEKSE 9d AT LU BEKE,

——CK 81t

AE 100
§§ B ] Time (d)
w & 1 234 5 6 7 89
X3 50 T T T T T T T T
«s 3
Be 8 -05 |
BE £ 2
E 0 L 1 1 1 1 I %% -1.0
1 2 3 4 5 6 7 8 9 ®E _ |
i1 Time (d) w
¥4 20
6 —<V
B RS ak R EL '445 - CK 81t
Fig.1 The changes of the soil relative water content '
CK: ¥} BB 4] comparaison team,t f{ 4L A treatment team, T [F] the same B2 mRKSEHEL
below Fig.2 The changes of the leaf water potential

2.2 FTREMNEKIBHPREM FEEEE R E SRR ARENEL

RE MRt E AR E 2R E 3 Fin, \BF T B S, RAEERA T R#TEE 3 XUEL
BARELEERA REREE. MEE 1T, W2 RREELEAN WX ST KBET 47%0 0 K
R B EEA KRB TR, RKEAEAT T HE e ERRE LI, FELRM G EE T EHK
W (BEA H B E B KT X B AME RO

R ARBERNRBRERTEASERN TR, EXRWE 3 REABEERENSBAY 67%, T
X B R N R 909% , X B B T KA U X AL B IR B R T &5 SFLMKE, BIEYER
BERWEEERORRT, 7T LUR AT R MR R R X W RAEYEN TR —MEENH, EEK
JE MR ABERTRRE ALK REEENEA.

% o~ 8 —e-CK 8t

Z CK —-a— B

*g NE 30 —— t *gg 6

Mg 20 a0 4

AR Q.EE

REDS 10 i : é 2

ﬁé g_ 0 ] 1 ] ) ! i L \ ] 0 i
5 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 89
z 4 fa] Time(d) 4 fi] Time(d)

H3 FEMEAIBPRREHASEAHERBNEL H4 TEMEKIBRRENAEBERNEL

Fig.3 The changes of the net photosynthesis ratio in leaves of soybean on Fig.4 The changes of the transpiration ratio in leaves of soybean on the
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g KRR DHARTRE G RENEUERAEN FREESHELBF N EENF T, TR
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