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Effects of drought stress on leaf photosynthesis and some
physiological traits in different soybean cultivars
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Abstract: Variation of photosynthetic characteristics, leaf chlorophyll fluorescence characteristics and some
physiological characteristics of four drought — resistant soybean varieties and four ordinary soybean varieties were in-
vestigated under drought stress. The results showed that the net photosynthetic rate (Pn), stomatal conductance
(Gs)and transpiration rate (Tr) of three growth stages were declined under drought stress. The ordinary soybean
varieties were more declined than drought — resistant varieties. The intercellular CO, concentration (Ci) , especially
of the ordinary soybean varieties decreased significantly at R2 stage. The apparent mesophyll conductance ( AMC)
had no obvious change at R2. The Ci decreased less than R2 and the AMC decreased at R4 and R6. The ordinary
varieties decreased significantly. This suggested that the stomatal limitation might have led to photosynthesis de-
cline. The photosynthetic electron transfer quantum efficiency (@ PSII) and photochemical quenching (qP) and
apparent photosynthetic quantum transfer efficiency (ETR) decreased and the photochemical quenching (NPQ) in-
creased under drought stress. The original light energy transformation efficiency ( Fv/Fm) showed no apparent
change. The MDA, proline and soluble sugar content increased under drought stress.
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Table 1 Effects of drought stress on photosynthetic indices in soybean leaves

EEW Tekr YL 5 i Drought — tolerant varieties 5H A Ordinary varieties
Growth stage Index Xt IR CK ELAbF Drought treatment Xt R CK ELAbF Drought treatment
Pn/(p,mul‘m_2 -5 19.1 £1.01Aa 14.57 £1.26Ab 20.1 +£1.62Aa 10.36 +1.71Bb
Gs/(mol - m™2 - s71) 0.07 £0.01Aa 0.05 £0.004Aa 0.06 £0.003Aa 0.05 £0.01Aa
" Tr/(mmol - m~2 - s71) 0.94 +0.12Aa 0.49 £0.17Bb 1.25 £0.08Aa 0.64 +0.19Bb
Flowﬁfﬁg{tage WUE/ ( umol - mmol ™) 20.23 £2.89Aa 29.79 £3.15Aa 16.13 £1.85Aa 16.21 £2.12Aa
Ci/ (pmol - mol 1) 276 +13.95Aa 211 £11.52Aa 303 £15.02Aa 142 +3.04Bb
Ls/% 21 +1.57Aa 40 £2.45Aa 14 £1.89Aa 60 £3.78Bb
AMC/(mol * m~2 +s71) 0.07 £0.001 Aa 0.07 £0.003Aa 0.07 £0.002Aa 0.07 £0.003Aa
Pn/(p,mul'm_2 -s7h 20.23 £1.99Aa 7.52 £1.70Bb 19.9 +3.11Aa 5.62 £0.90Bb
Gs/(mol *m™% - s 1) 0.07 £0.01Aa 0.04 £0.01Ab 0.07 £0.01Aa 0.02 £0.001Bb
. Tr/(mmol * m~2 - s71) 1.11 £0.10Aa 0.41 £0.06Bb 1.73 +0.12Aa 0.41 £0.03Bb
Pffiifiqng WUE /( pmol - mmol ™) 18.31 £1.45Aa 18.21 £1.22Aa 11.52 £0.75Aa 13.84 £1.62Aa
Ci/ (mol - mol 1) 253.5 £11.33Aa 205.5 £12.96Aa 247 £8.94Aa 194 +£7.88Aa
Ls/ % 28 +1.78Aa 42 +2.74Aa 30£1.51Aa 45 +2.98Aa
AMC/(mol -+ m~2 - s71) 0.08 £0.01Aa 0.04 £0.002Bb 0.08 £0.003Aa 0.03 £0.001Bb
Pn/(p,mol'm’2 -s7h 22.5 +2.25Aa 11.7 £1.56Bb 20.3 £2.57Aa 4.5 +£0.56Bb
Gs/(mol *m™2 - s 1) 0.06 +0.01Aa 0.03 £0.004Bb 0.06 +0.003Aa 0.01 £0.003Bb
s Tr/(mmol + m~2 - s~1) 1.26 £0.25Aa 0.39 £0.06Bb 1.25 £0.12Aa 0.21 £0.08Bb
Seedﬂfiiljfiiﬁstage WUE/ ( umol - mmol - 17.93 £1.45Aa 21.77 £2.94Aa 16.18 £1.24Aa 29.84 +2.27Ab
Ci/(pmol + mol 1) 298 +13.42Aa 258 £8.58Aa 285 £5.77Aa 202 £6.62Aa
Ls/ % 15.1 £2.63Aa 27.2 £5.72Aa 18 £2.98Aa 43 +8.52Bb

AMC/(mol - m~2 - s71) 0.08 £0.003Aa

0.05 +0.001Bb 0.07 +0.002Aa 0.02 +0.001Bb

T R R 3 WA AP 3 (S AR 22 5 7] — AT TP IR R RS - BR (R 22 5315 0. 01 2K A )/NG 7 BRI 22 515 0. 05 1

FHKF5 TR

Note ;: The data are the average of the value and the standard deviation of three duplicates; Values followed by a different capital and lowercase letters
were significantly different at 0. 01 and 0.05 levels in same control, respectively. Same as below
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Table 2 Effects of drought stress on chlorophyll fluorescence parameters in soybean leaves

3@ Fh AP Ordinary varieties

At SR YL 5 i Drought — tolerant varieties
Stage Parameter X HR CK ELAbF Drought treatment X iR CK ELAbF Drought treatment

Fv/Fm 0.80 £0.01Aa 0.78 £0.02Aa 0.79 £0.01Aa 0.75 +£0.01Aa

qP 0.86 +0.01Aa 0.80 £0.03Aa 0.85 +£0.001Aa 0.76 +0.02Aa

}:F%F;H NPQ 0.65 +£0.01Aa 0.75 +0.03Ab 0.66 +0.06Aa 0.71 £0.07Aa
Flowering stage

ETR 111.5 £3.55Aa 104.6 £7.21Aa 108.5 +4.26Aa 100.7 £5.22Aa

Dpgy 0.62 £0.01Aa 0.60 £0.02Aa 0.62 +0.01Aa 0.59 £0.03Aa

Fv/Fm 0.83 +0.003Aa 0.81 +0.01Aa 0.82 +0.004Aa 0.77 £0.01Aa

s qP 0.92 £0.01Aa 0.83 £0.02Aa 0.84 £0.01Aa 0.76 £0.02Aa

. E&*iﬁﬂ NPQ 0.69 £0.01Aa 0.84 +0.01Ab 0.69 £0.01Aa 0.76 £0.02Aa
Seed filling stage

ETR 130.8 £2.76Aa 119.1 £4.63Aa 125.1 £6.35Aa 110.7 £1.82Aa

Dpgyy 0.62 +0.03Aa 0.55+0.02Aa 0.60 +0.01Aa 0.51 +0.01Aa
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