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Drought effects at late growth stage and nitrogen application rate on yield and N utilization of peanut
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XU Yang', DING Hong"

(1. Shandong Peanut Research Institute, Qingdao 266100, China; 2. Shenyang Agricultural University, Shenyang
110000, China; 3. Xinjiang Agricultural University, Urumgqi 830056, China )

Abstract: To clarify the effect of nitrogen (N) application on peanut yield, N uptake and N use efficiency under
water stress at later growth stage (pod filling stage), peanut cv Huayu25 was planted in soil column which was pro-
tected from rainfall by a mobile shelter. Soil water condition at pod filling stage and N application rate were used as
2 factors for experimental design. The soil water condition was performed in 3 levels: well-watered conditions (W0),
mild drought (W1) and medium drought (W2) (the corresponding soil water contents were respectively 70%-75%,
55%—60% and 45%—-50% of field moisture capacity). N application rates were set in 5 levels: 0 (NO), 45 kg+hm™
(N1), 90 kg-hm™ (N2), 135 kg-hm™> (N3) and 180 kg-hm™ (N4). Result showed that peanut economic yield, plant
biomass, and N accumulation in seed and total plant were the highest under W1N2 treatment. Compared with other
N application rates, yield and harvest index were increased in N2 treatment under the same water treatment. The
Ndff (percentage of N derived from "N fertilizer) in peanut organs were significantly increased with the increasing of
N application rate, while the increasing range was different. The N use efficiency of peanut were increased initially
and then decreased with the N application under well-water condition and mild drought stress. The N use efficiency
decreased with the increase of N application under moderate drought stress. It was concluded that peanut dry matter

and N accumulation under W1N2 treatment were optimal, and N distribution in reproductive organs and N use effi-
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ciency were the highest. The effect of water deficiency at pod filling stage on peanut yield could be compensated by

applying 90 kg+hm™ nitrogen fertilizer (N2).

Key words: peanut; pod filling stage ; drought stress; nitrogen accumulation; yield; nitrogen use efficiency
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Table 1 Effects of water and nitrogen on dry matter accumulation of peanut single plant /g

b3 R B n e Ix £ IEIR IR
Treatment Root Stem Leaf Shell Seed Whole plant Harvest index
WONO 2.11de 6.44efg 5.97cd 6.09bc 18.04def 38.64e 0.62ab
WON1 1.80f 8.45bc 6.64bc 5.87cd 18.51cdef 41.26cd 0.59¢cde
WON2 2.42be 6.69¢f 6.69bc 6.33b 19.00cd 41.12¢d 0.62ab
WON3 2.24bcde 7.82bed 8.23a 6.11bc 18.38cdef 42.77¢ 0.57ef
WON4 2.32bed 7.11de 7.02b S.4lef 17.60def 39.47de 0.58ef
WINO 2.36bc 5.29hi 6.62bc 4.91h 17.12f 36.30f 0.61bed
WINI 2.06e 6.70ef 6.45bc 5.46ef 18.51cdef 39.18de 0.61ab
WIN2 2.35bce 8.51b 8.26a 6.99a 23.30a 49.40a 0.61ab
WIN3 3.19a 5.71ghi 8.60a 5.26fg 19.70¢ 42.46¢ 0.59de
WIN4 2.08e 5.09i 7.02b 5.65de 18.74cde 38.58¢ 0.63a
W2NO 2.43bc 6.07fgh 5.50d 4.70h 17.51ef 36.22f 0.61ab
W2N1 2.45b 7.59¢d 6.96b 4.98gh 17.33ef 39.30de 0.57f
W2N2 2.27bede 9.35a 6.41bc 6.41b 21.19b 45.63b 0.60bed
W2N3 2.23bede 6.48efg 5.61d 5.59de 18.31cdef 38.21ef 0.63ab
W2N4 2.20cde 3.86j 6.52bc 4.6%h 14.85¢ 32.13g 0.61bc
W 0.000™ 0.000"™ 0.000" 0.000™ 0.000" 0.000 0.000"
N 0.000™ 0.000"™ 0.000" 0.000™ 0.000"™ 0.000™ 0.000"™
WxN 0.000™ 0.000"™ 0.000" 0.000™ 0.000"™ 0.000™ 0.000™

T WO EH oK CHTARE KGR 709%~75% ) , WL 2 12 5 (IR K A 559%~60% ) , W2 HRE T (I RIRE KL (9 40%~45% ) 5 4 23 B 0
T NO: 05 N1:45kg; N2:95kg; N3: 135kg; N4+ 180kg ; [i] 1) it dla 5 AN Rl /ING P REAR 3R B (5 X (8] P<0.05 N 25 57 1 35 5" 25 57 3 (P <0.05); "R 2%
SR (P <0.01); F I

Note: WO: well-watered conditions (soil water 70%~75%); W 1: mild drought (soil water 55%-60%); W2: medium drought (soil water 45%-50%); NO:
no nitrogen application; N1: 45 kg-hm=2; N2: 90 kg-hm=2; N3: 135 kg-hm2; N4: 180 kg+-hm2. Different lowercase letters in the same column mean sig-

nificantly differences at 0.05 level; *: significant difference (P<0.05); *: highly significant difference (P<0.01). Same as below

R2 ARKELEMNEEEFTERERRENZM

Table 2 Effects of water and nitrogen on N accumulation in different peanut organs on single plant /mg

AL Treatment 2 Root 2% Stem I Leaf 5% Shell FF1~ Seed 41k Whole plant
WONO 34.61efg 49.52d 125.44def 73.31a 827.96bcd 1110.84cdef
WONI1 28.32¢g 63.40bc 125.13def 55.28¢ 809.34bcd 1081.48cdef
WON2 42.95bed 51.57d 129.27cde 64.62b 874.90b 1163.32be
WON3 44.13bed 69.79ab 165.56a 77.27a 782.98bed 1139.73bede
WON4 42.07bed 59.08¢ 143.18be 51.95¢d 757.49d 1053.77def
WINO 42.90bed 44.37de 123.74def 43.94ef 761.09¢d 1016.04f
WINI 31.22fg 50.98d 138.77bed 42.87f 781.50bed 1045.33def
WIN2 43.37bed 68.99ab 174.28a 64.45b 1051.70a 1402.80a
WIN3 70.06a 50.08d 172.03a 62.93b 865.11b 1220.21b
WIN4 37.38def 41.21e 142.98bc 44.90ef 782.28bcd 1048.76def
W2NO 45.42h 48.76d 112.30f 42.92f 786.83bed 1036.22ef
W2N1 45.01be 63.26bc 148.96b 50.42cde 750.43d 1058.07cdef
W2N2 39.27hede 75.07a 118.44ef 54.27¢ 859.27he 1146.33bed
W2N3 37.98cde 46.43de 97.59¢g 46.23def 798.39bed 1026.63f
W2N4 43.99bed 30.65f 124.33def 39.83f 612.94e 851.75¢

\4 0.000™ 0.000™ 0.000™ 0.000™ 0.000™ 0.000™
N 0.000™ 0.000™ 0.000™ 0.000 0.000 0.000™

WXN 0.000™ 0.000™ 0.000™ 0.000 0.002" 0.000™
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Table 3 Effects of water and nitrogen on Ndff value in different peanut organs /%

43 Treatment R E - e kA~ 2k
Root Stem Leaf Shell Seed Whole plant

WONI1 15.72¢ 13.59¢ 11.18h 12.18g 8.64f 9.59¢f
WON2 28.58de 29.29d 28.33e 25.88d 19.86d 21.87d
WON3 29.40cd 34.81c 34.75bc 28.83d 26.47bc 28.45bc
WON4 38.3%a 44.03a 43.65a 44.02a 35.54a 37.65a
WINI 14.82¢ 14.08¢ 12.08h 12.96¢ 8.16f 9.36f
WIN2 25.72e 24.95e 23.64f 22.29e 16.36de 18.25e
WIN3 32.09bc 37.80bc 32.28cd 34.25¢ 24.20c 26.84c
WIN4 41.34a 45.00a 45.25a 46.14a 38.85a 40.39a
W2N1 20.78f 19.88f 19.43¢ 18.47¢ 14.07¢ 15.63e
W2N2 29.20cd 30.39d 30.18de 27.40d 20.06d 22.45d
W2N3 34.35b 39.48b 38.38b 39.29b 29.79b 31.63b
W2N4 39.55a 45.45a 44.88a 47.08a 37.10a 39.13a
W 0.001™ 0.002" 0.000™ 0.000" 0.002" 0.000"
N 0.000™ 0.000™ 0.000™ 0.000™ 0.000™ 0.000™
WxN 0.000™ 0.088™ 0.012" 0.001* 0.029" 0.016"

TE : NdfFRRAE RS 7 5 B NI e A 5 23 80 IN o 2% i B4 U 19 B ko

Note: Ndff: percentage of N drived from "N fertilizer
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Table 4 Effects of water and nitrogen on “N accumulation (A) and distribution (D) in organs of single peanut plant

Kb HE Treat- R ES s Wt A H
ment Root Stem Leaf Shell Seed Whole
plant

A /mg D /% A /mg D /% A D /% A /mg D /% A /mg D /% /mg
WON1 0.45¢ 4.30ef 0.88f 8.33ab 1.42f 13.51g 0.68f 6.49a 7.10f 67.38bc 10.54e
WON2 1.25de 4.83cd 1.54d 5.95de 3.73d 14.42efg 1.71be 6.58a 17.67d 68.22b 25.89¢
WON3 1.32d 4.02fg 2.47ab 7.49bc 5.85b 17.72a 2.27a 6.87a 21.13cd 63.90d 33.04b
WON4 1.65¢ 4.07fg 2.65a 6.56cde 6.37a 15.75¢cde 2.32a 5.75b 27.43h 67.87h 40.42a
WINI1 0.47¢g 4.73de 0.73f 7.33be 1.71f 17.11abe 0.57f 5.69b 6.50f 65.15¢d 9.97e
WIN2 1.14e 4.36def 1.75¢ 6.72cd 4.19¢ 16.10bed 1.46d 5.61b 17.51d 67.21bc 26.05¢
WIN3 2.28a 6.90a 1.92¢ 5.88de 5.67h 17.05abe 2.19a 6.65a 21.24c¢d 63.53d 33.31b
WIN4 1.57¢ 3.69¢ 1.88¢ 4.43f 6.59a 15.33def 2.11a 491c 31.16a 71.64a 43.32a
W2N1 0.95f 5.65b 1.28e 7.61bc 2.93e 17.39ab 0.95¢ 5.63b 10.75e 63.72d 16.86d
W2N2 1.17e 4.46def 2.33h 8.90a 3.64d 13.92f¢ 1.52¢d 5.80b 17.51d 66.92b¢ 26.17¢
W2N3 1.31d 3.99(g 1.84¢ 5.58e 3.79d 11.49h 1.85b 5.61b 24.17be 73.32a 32.96h
W2N4 1.77b 5.23be 1.42de 4.18f 5.68h 16.76abced 1.91b 5.62b 23.15¢ 68.21h 33.92h
W 0.000™ 0.000™ 0.000™ 0.003" 0.000™ 0.000™ 0.001™ 0.000™ 0.680™ 0.098" 0.731™
N 0.000™ 0.000™ 0.000™ 0.000™ 0.000™ 0.010" 0.000™ 0.001™ 0.000™ 0.000™ 0.000™
WxN 0.000™ 0.000™ 0.000™ 0.000™ 0.000™ 0.000™ 0.000™ 0.042" 0.002" 0.000™ 0.000™

TE: A RIR Wi, D 7R 4L R
Note: A indicates absorption and D indicates distribution ratio
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drought (soil water 55%-60%); W2: medium drought (soil water 45%~
50%); NO: no nitrogen application; N1: 45 kg-hm™% N2: 90 kg-hm™;
N3: 135 kg-hm™ N4: 180 kg-hm™. Different lowercase letters in the
same column mean significantly differences at 0.05 level; *: significant
difference (P<0.05); **: highly significant difference (P<0.01). Same as
below
E1 AEARAEXEEREHAENZN
Fig. 1 Effects of water and nitrogen on N use efficiency

of peanut
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