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Influence of Water and Fertilizer Coupling on Photosynthetic Characters and
Yield of Soybean
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Abstract; Water and fertilizer are key factors affecting the growth and development of soybean. A field experiment was car-
ried out to study the effects of water and fertilizer coupling on soybean photosynthetic characteristics and yield of soybean.
Three base fertilizer treatment of 200, 400 and 600 kg - ha ~'soybean compound fertilizer; and 30 mm irrigation treatment at
flowering, podding, and both flowering and podding were applied. The photosynthetic traits of transpiration rate ( Tr) , Sto-
motal conductance ( Gs) and net photosynthetic rate( Pn) at podding stage, the yield traits at harvest as well as water use ef-
ficiency( WUE) were measured. Under the same fertilizer treatment, Tr and Gs was highest at flowering and podding irriga-
tion treatment, then was irrigation at podding, flowering and control; while Pn and seed yield was highest at podding irriga-
tion treatment, then was irrigation at flowering and podding, flowering and control. Under the same irrigation treatment, seed
yield increased with fertilizer amount, and highest yield was obtained under higher fertilizer and podding irrigation treatment.
The WUE was highest for flowering irrigation, with flowering and podding irrigation the lowest. Results suggest that moderate
base fertilizer and irrigation at podding could improve Pn, WUE and yield in soybean obviously.
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22.4g-kg', 2R 1. 54 ¢ kg ™', Rk W
42.1 mg - kg ' AP 120.3 mg - kg ', pH6.43,
W3 A AE K, BER &%l & A& IE (N: P,0;: K,0
=10:15:20) &2 W& 4300 o8 = IE (H) 600 kg | Hh
JE(M)400 kg FRAL (L) 200 kg, by 1 i PR A B A
AP, & AEAE A 300 kg, B E A 250 kg, fIKAE
1R PR A, 80 % I8 4 78 S i 5 S T i 3B i . K 43
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Fig.1 Influence of water and fertilizer coupling
on photosynthetic characteristics
F 1 OLEMERTT Z 0

Table 1  Analysis of variance on photosynthetic characteristics

N TR HALSE Jeh R
iyl Transpiration Stomatal Photosynthetic
Treatments rate conductance rate
/mmol *m™? +s7' /mol +m™? - 57! / pumol em2 s
ck  2.92eD 0.08dC 6.63bB
iR
f 4.77deBCD 0.11cdABC 8.10bB
Low
P 7.69abcAB 0.26abcABC 14.1aA
fertilizer
fp 7.99abAB 0.28abABC 13.64aA
ck  3.68eCD 0.09dBC 7.11bB
e
f 5.15bcdeBCD 0. 12bedABC 7.58bB
Mid
P 8.15aAB 0.23abecdABC  14.71aA
fertilizer
fp 8.56aAB 0.33aA 14.04aA
ck  7.13abecdABC  0.26abcABC 14.22aA
=
f 7.96abAB 0.31aAB 14.49aA
High
8.23aAB 0.31aA 15.72aA
fertilizer
fp 9.21aA 0.34aA 15.55aA

i ck RRAEFBHINAHEK,fpfp 55 FoR LB K 28]
HEK LW RS HEK
ck indicates non-irrigate, f, p, fp indicates irrigate at flowering, pod-

ding and flowering plus podding
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Table 2 Effects of water and fertilizer coupling
on yield traits of soybean
e P LA [ER A Rk R
Yield /  Grain weight  100-grain Grains per
Treatments
kg + hm? per plant/g  weight/g plant

Lek  1466.2dE 5.75bA 14.3aA 54.9defBCDE

Lf 1506.5dDE  5.93bA 13.5aA 53.4efCDEF
Lp 1824.1bB 7.20abA 13.5aA 56.6bcdefBCD
Lfp  1634.3cC 6.44abA 14.1aA 47.8gEF

Mck 1608.0cCD  6.25abA 13.9aA 55.4cdefBCDE
Mf 1622.9¢C 6.42abA 14.0aA 57.4bcdeABCD
Mp 1942. 8aA 7.60aA 14.0aA 60.4abcdABC
Mfp  1642.9¢C 6.52abA 13.6aA 61.0abcABC
Hek  1627.1c¢C 6.42abA 13.9aA 51.4fgDEF

Hf 1646.7cC 6.47abA 13.8aA 46.5¢2F

Hp 1972.8aA 7.73aA 13.9aA 62.2abAB

Hfp 1644.3cC 6.54abA 14.3aA 65. 1aA

Berln e it R R TR A KO 14%

Moisture content of yield, grain weight,100-grain is 14%

7E AL HE T B AR TR B9 26 4 5, b T 3 K A
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25 I I K 22 S 3k B MR G 2K o TR Ry b B -
KA E AR G A K R B BRI T, 2 3
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TP WO o AiF AW 58 6 B, 45 3 Gk 0 2 K
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A H, 25 3E Kk 0 2= B IRIEAE ) + e
WK S VE K X B 22 S B 3. b s R AR
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Table 3  Effects of different levels of fertilization of soil on WUE
0 ~50 cm + 3
KR (AW) FoHE K 1 (P) TEHIFEKE (AC) FEAK SR e K3 FIFIRLEE(WUE )
Qb . . . L R (Y) e
Treatment D-value of Total rain water Crop water Water deprivation Yield/kg « hm 2 Water use efficiency
0 ~50 cm soil and irrigation/mm consumption/mm density/mm - d ™! /kg + mm~" « hm ™2
moisture content /mm
Lck -7.89 213.6 221.49 1.73 1466.2 6.62
Lf -8.10 243.6 251.70 1.97 1506.5 5.99
Lp -8.36 243.6 251.96 1.97 1824.1 7.24
Lip 9.36 273.6 282.96 2.21 1634.3 5.78
Mck -8.38 213.6 221.98 1.73 1608.0 7.24
Mf -7.97 243.6 251.57 1.97 1622.9 6.45
Mp -7.87 243.6 251.47 1.96 1942.8 7.73
Mfp -7.80 273.6 281.40 2.20 1642.9 5.84
Hck -8.29 213.6 221.89 1.73 1627.1 7.33
Hf -8.03 243.6 251.63 1.97 1646.7 6.54
Hp 8. 11 243.6 251.71 1.97 1972.8 7.84
Hfp -6.87 273.6 280.47 2.19 1644.3 5.86
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