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Effects of Optimized Nitrogen Application on Nitrogen Allocation, Dry Matter

Accumulation and Distribution, and Nitrogen Use Efficiency in Peanut

ZHAO Yue', WANG Yuanyuan®’, LI Meijun', LYU Yongchao', SONG Zhaofeng', SUN Ridan', CHEN Xiaoshu'*,
GAO Huayuan'*, ZHANG Zhimin', LI Chunyu'

(1. Jilin Academy of Agricultural Sciences(Northeast Agricultural Research Center of China), Gongzhuling 136100; 2.
Institute of Science and Technology Information of Jilin Province, Changchun 130033, China)

Abstract: To investigate the effects of reduced nitrogen application on nitrogen allocation, dry matter accumula-
tion and distribution, and nitrogen use efficiency in peanut, peanut cultivar ‘Jihua 25’ was used as the experimen-
tal material. Six nitrogen application rates 0, 112.5, 90, 78.8, 159 and 225 kg/ha were tested and designated NO,
N1, N2, N3, N4 and N5, respectively. The effects of nitrogen application rate on nitrogen concentrations in differ-
ent plant organs, dry matter accumulation and dry matter distribution were evaluated. The results showed that a
20% reduction in nitrogen application, corresponding to 90 kg/ha, significantly increased nitrogen concentrations
in pods and whole plants during the late growth stage. Compared with the conventional nitrogen application rate
of 112.5 kg/ha, the 20% reduction in nitrogen application increased the proportions of root, stem and pod dry
weight to total dry weight at the pod-filling maturity stage by 6.52%, 6.86%, and 5.89%, respectively, while the
proportion of leaf dry weight to total dry weight decreased by 8.09%. Pod dry weight and total dry weight increased
by 4.02% and 0.55%, respectively. Applying 90 kg/ha improved nitrogen use efficiency, promoted dry matter allo-
cation to pods during the middle and late growth stages, and significantly increased agronomic nitrogen-use effi-
ciency and nitrogen partial factor productivity. Considering dry matter distribution, nitrogen use efficiency and

yield, the optimal nitrogen application rate under the conditions of this experiment was 90 kg/ha.
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Table 1 Effects of different nitrogen application levels on nitrogen content in different parts of peanut

Leaf nitrogen content

Pods nitrogen content  Nitrogen content per plant

e

pOBL] i ERG
Treatment  Root nitrogen content Stem nitrogen content
NO 21.49+3.26b 135.50+6.75¢
N1 33.71+3.65a 179.15+8.19ab
N2 31.12+2.95a 179.30+8.88ab
N3 26.71+3.24b 171.82+14.93a
N4 26.90+2.70¢ 174.33+10.45a
N5 22.31+1.78b 171.06+9.24h

261.11+9.24a 325.91+7.64bc 744.01+891c¢
294.31+7.62¢
396.01+9.21a
335.42+12.29b¢
323.01+9.38bc

365.37+8.12a

262.84+10.75a 770.01+10.14bc

277.08+11.27a 883.52+8.83a
802.62+10.15b
802.01+12.25b

811.06+9.13b

268.67+12.24a
277.77+12.37a
252.32+11.56a

T /NEFREFRIRAE0.05 KV 2R B3, T,

Note: Lowercase letters denote significant differences at the 0.05 level respectively, the same below.
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Fig. 1 Effects of different nitrogen application levels on
dry matter accumulation in peanut
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Table 2 Effects of different nitrogen application levels on dry matter accumulation in peanut vegetative organs

HURE R ] Jb i - it R
Sampling period Treatment Root Stem Leaf Pod

i NO 0.19+0.06b 0.27+0.10b 0.24+0.20b -

N1 0.25+0.04a 0.35+0.07a 0.31+0.12a -

N2 0.25+0.05a 0.30+0.07b 0.32+0.12a -

N3 0.21+0.04a 0.28+0.06b 0.27+0.12ab -

N4 0.22+0.04a 0.37+0.10a 0.33+0.13a -

N5 0.21+0.08a 0.36+0.11a 0.30+0.15a -
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Table 2 continued

HURE fb 3 R ES nt: P
Sampling period Treatment Root Stem Leaf Pod
THAE T NO 0.70+0.12a 1.92+0.13b 2.80+0.40b -
N1 0.66+0.14a 2.80+0.28a 3.96+0.43a -
N2 0.66+0.07a 2.66+0.31a 3.78+0.54ab -
N3 0.68+0.12a 2.38+0.44ab 3.62+0.81ab -
N4 0.64+0.12a 2.92+0.33a 4.04+0.58a -
N5 0.64+0.07a 3.16+0.29a 4.42+0.29a -
45940 NO 1.63+0.66a 7.42+1.13b 7.02+1.16b 5.37+1.22a
N1 1.3920.40a 8.98+0.91a 8.53+0.67ab 6.57+1.16a
N2 1.4620.37a 7.94+0.98ab 7.70+0.98ab 6.13+1.61a
N3 1.5620.42a 7.5120.73ab 7.04£0.76h 5.411.11a
N4 1.300.41a 9.14x1.31a 9.06+1.22a 6.81+1.47a
N5 0.80+0.26b 9.45+0.60a 9.28+0.73a 6.97+3.11a
LR A NO 1.73+0.40a 7.43+1.14b 7.40+0.57h 10.10+0.81b
N1 1.5120.27a 9.25+0.37a 9.06+0.31a 13.170.75a
N2 1.58+0.53a 9.71%1.06a 8.18+0.8ab 13.70+1.55a
N3 1.60+0.39a 8.94+0.81a 7.99+0.71b 12.10+1.34b
N4 1.35+0.24a 9.41x0.78a 9.20+0.83a 15.70+0.85a
N5 0.8620.27h 9.83+0.67a 9.48+0.60a 16.10+2.58a
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Table 3 Effects of different nitrogen application rates on yield and its components

Qb ER NI S ARy H /g A %/% 7 kg 667 m™
Treatment Kilogram pods number  100-pods weight 100—kernel weight Kernel rate Yield
NO 486.00+26.21¢ 225.67+1.51a 72.71+1.26¢ 62.27+2.72¢ 335.37+8.47b
NI 516.50+34.84bc 204.75+3.01b 77.94+3.87ah 68.28+1.74a 358.51+6.36ab
N2 510.00+58.75ab 215.5+4.21b 80.13+1.58a 65.16+2.14ah 375.12+4.17a
N3 482.67+18.94c 197.71+4.07b 74.08+4.27bc 67.58+0.7% 368.18+2.52a
N4 570.29+51.45a 195.573.71c¢ 69.88+6.21c¢ 63.85+2.68b 362.18+4.54ab
N5 542.00£17.20b 198.71+2.25¢ 73.67+5.00¢ 67.07+2.45ah 353.32+5.46ab

24 AEEEBERAEXREFBRENZ I
W 4 i, BB 22 80R B KNk N2>N3>
NI>N4>N5, N2 &b 2 43 5] J& N1, N4 F1 N5 #9 2.15
5 .2.62 15 F11 5.53 175 , N4 FlI N5 {1 00 A4 27 5% % .
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1) EE D 2B 77 g S 38 T B N3 A At SIS b 3
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Table 4 Effects of different nitrogen application rates on nitrogen use efficiency

B AR CER R kg kg FNEIRAE TS T /kg kg

Treatment N agronomic efficiency N partial productivity

FULT i ST AR /%

Contribution rate of N fertilizer output

HALHI /%

Nitrogen use efficiency

NO - -

N1 3.09+1.02b 47.8+5.09b
N2 6.63+1.72a 62.52+4.65a
N3 6.25+0.59a 70.09+6.30ab
N4 2.53+0.39b 34.17+8.22b
N5 1.20+0.43b 23.55+5.77¢

11.98+0.67b 37.54+3.07¢
13.43+0.44a 62.06+1.89a
12.68+0.22a 58.04+1.60b
10.28+0.50b 28.97+4.34¢

7.41+0.77¢ 20.96+3.13¢c

3 kG uk
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