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THE EFFECTS OF NITROGEN ON PHYSIOLOGICAL INDEXES OF DROUGHT TOLERANCE AND WA-
TER USE EFFICIENCY IN SOYBEAN

SUN Ji-ying, GAO Ju-lin, LU Xiao-hong
(Agronomy College , Inner Mongolia Agricultural University . Hohhot,010019)

Abstract In the paper,the physiological indexes for drought tolerance, WUE, yield and quality of
soybean in different nitrogen use were studied. In the three treatments of nitrogen,which were 27
kg/hm*(N 1),72 kg/hm*(N 2),117 kg/hm* (N 3), the photosynthesis index and leaf water con-
tent of N,were the highest, the chlorophyll content and proline content increased with the more
nitrogen using,while the MDA and REC content deceased. The water use efficiency and yield of N
2 were the largest,and next was N 3,the N 1was the smallest,the yield of N 2 were 24. 29% lar-
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ger than N 1,the water use efficiency of leaf,soil and rainfall in N 2 were 6.22%,24. 26% and

24.29% higher than N 1. The crude protein content of seed was decreased with the more nitrogen

using, while the P and crude fat content were increased, the crude protein content of N 3 was
9.34% lower than N 1,the P and crude fat content of N 3 was 29. 25% and 23. 49 lower than N 1

. In all,more nitrogen use can make up the harmless of dry to plant growth,improve the photo-

synthesis index,drought tolerance and WUE,and finally increase the yield and quality. But it was

not suitable to much nitrogen use,otherwise,it can result in the negative effects.
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Table 1 The effect of nitrogen application on LLAI of soybean

H W JE K%L Day after emergence

Ab ¥ Treatment

19 29 40 56 81 97
N1 0.073 Aa 0.88 Aa Aa 2.32 Aa 4.31 Aa 0.11 Aa
N2 0.086 Cc 1.89 Cec 3.41 Cec 5.81 Cec 5.91 Cec 0.54 Cec
N3 0.079 Bb 1.73 Bb 3.04 Bb 5.13 Bb 5.57 Bb 0.38 Bb

T [ S A ) /NG 5B B ] (p<0. 05) 22 57t W 25 » Rl S AN AR [ R ' 5 BE ] (p<<0. 0D 22 52 35 . T 1A,

Note:Small and capital letter in the same coulmn indicate significant at 0. 05 and 0. 01 level, respectiuely. The same below.
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Table2 The effect of nitrogen application on

photosynthesis indexes of soybean

Jiw ) CO, # 3

blineg S AT A
) Intercellular - L.
Photosynthetic . Stomatal Transpiration
Ab 3 . CO, .
Treatment ratio e conductance ratio
atmen concentratio
reatment - pmol COz/ concentration (mmol * m™?  (mmolH, O/
, (pmol COz/ i
m? e s) s m? «s)
mol)
N1 4.13 Aa 304.33 Aa 0.34 Aa 0.78 Aa
N2 18.70 Cec 427.67 Bb 0.62 Cec 3.32 Be
N3 16.77 Bb 419.00 Bb 0.52 Bb 3.11 Bb
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Table 3 The effect of nitrogen application on physiological indexes of soybean
I R RS K -4 % Content 240 Jit0 B A X 3% Jifi & R & it Proline P W & it MDA
Ab ¥ Treatment
RWC(%) of chlorophyll(mg/g) 1 REC(%) (ng/g) (nmol/g)
N1 90.80 Aa 0.86 Aa 21.37 Aa 276.82 Aa 63.50 Bb
N2 96.50 Bb 0.93 Bb 18.66 Bb 287.75 Bb 57.69 Be
N3 93.69 Cec 0.93 Bb 17.16 Cc 349.57 Cec 54.49 A a
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Fig.1 The effect of nitrogen application

on 0~ 20cm soil moisture
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Table 4 The effect of nitrogen application on yield components of soybean

667 m* BREL
Plant per 667m?

BRIEEL A

AbFH Treatment
Pods per plant

KL (@) s
Yield kg/667m?

FERLEL CRDD

Seeds per pod 100-seed weight

N1 13778 31.13 Aa 2.52 Aa 16.09 Aa 174.02 A a
N2 13778 36.30 Cec 2.46 A ab 18.43 Cc 216.49 Cec
N3 13769 33.07 Bb 2.34 Ab 17.59 Bb 196.62 Bb
2.6 KT AMERER £ 5 AR E N & T KRG K AR R 14
MFE 5 AT LA B IR T LR S R E Table 5 The effect of nitrogen application on
P K A3 PO - MK 43 PR 5 T ek ok 53 water use efficiency of sovbean
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”o”_‘_” v wm G e - reatmen (pmolCO, / efficiency efficiency
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Table 6 The effect of nitrogen application on soybean quality

HLEE A & it y HLAR i & i
b W
Content of Content of
Treatment Content of P
crude protein crude fat
N1 38.75 Aa 11.18 Aa 17.50 A a
N2 41.16 Bb 12.89 Bb 19.21 Bb
N3 42.74 Cc 14.45 Be 21.61 Cc
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