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Effects of nitrogen and density interaction on root morphology, plant
characteristic and pod yield under single seed precision sowing in peanut
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Abstract: In order to determine the suitable nitrogen level and planting density for single seed precision sowing of peanut, field
comparison experiments were conducted using Huayu 22 with three nitrogen levels at 0 (NO), 60 (N1), 120 (N2) kg hm™ and
three planting densities at 79,300 (D1), 158,600 (D2), and 237,900 (D3) plants hm™ in 2018 and 2019. The effects of nitrogen,
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density and their interaction on root morphology, plant characteristics and yields of single seed precision sowing peanut were
studied by the split plot design for two factors. Nitrogen fertilizer had no significant effect on root length, root surface area, root
volume and root dry weight, whereas significant on density. Root length, root surface area, root volume and dry weight per plant
decreased with the increase of density, D1 was significantly higher than D2 and D3, but there was no significant difference be-
tween D2 and D3 treatments. And root length, root surface area, root volume and dry weight of unit area increased with the in-
crease of density, D1 was significantly lower than D2 and D3, and there was no significant difference between D2 and D3 treat-
ments. The interaction of nitrogen and density had a significant effect on the root length and surface area of unit area in the harvest
stage in 2019. Compared with D1, the increase range of D3 in N1 treatment was significantly higher than that of NO and N2. As to
plant characteristics, nitrogen fertilizer and the interaction of nitrogen fertilizer and density were different between years and pe-
riods, and with the increase of density, the number of leaves of main stem, the number of lateral branches and the first internode
thickness of main stem decreased. The effects of nitrogen fertilizer on pod yield was not significant, whereas pod yield increased
with the increase of density. Pod yields were positively correlated with root volume, root dry weight, leaves of main stem, height
of main stem and length of lateral branches. In conclusion, considering the yield and benefit comprehensively, the suitable nitro-
gen fertilizer (N) level is 60 kg hm™ and the planting density is 188,000 plants hm ™.

Keywords: nitrogen; plant density; peanut; single seed sowing; root morphology; plant characteristic; pod yield
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Table 3 Effects of the interaction of nitrogen and density on root volume in peanut

Root volume of unit area (cm® pot™) Root volume per plant (cm® plant™)
Nitrogen Plant 2018 2019 2018 2019
level density
FS PS HS FS PS HS FS PS HS FS PS HS
NO D1 123 ¢ 30.6b 36.5ab 233b 248b 17.6cd 123 ab 30.6a 36.5a 233ab 248bc 17.6a

D2 25.6b 549a 374ab 344ab 45.0ab 20.7bcd 12.8ab 27.4ab 187c 17.2ab 225bc 104c
D3 383a 55.6a 42.0ab 37.0ab 509a 23.8abc 12.8ab 18.5abc 14.0c 123b 17.0bc 79 ¢
N1 D1 174bc 265b 284b 209b 409ab 154d 174a 265ab 284b 209ab 409a 15.4 ab
D2 264b 44.1ab 413ab 52.8a 44.7ab 21.2bcd 13.2ab 22.0abc 20.6c 264a 223bc 10.6¢
D3 263b 385ab 349ab 40.5ab 47.2ab 28.6a 88b 12.8¢c 140c 135b 157c¢ 95¢
N2 D1 101c¢  31.1b 355ab 192b 30.6ab 17.8cd 10.1b 31.1a 355ab 19.2ab 30.6ab 17.8a
D2 19.0bc 33.5b 384ab 332ab 40.0ab 27.5ab 95b 16.7bc 192c 16.6ab 20.0bc 13.8b
D3 28.6ab 449ab 422a 37.1ab 41.8ab 24.1abc 95b 150bc 141c 124b 139¢c 80c

. ns ns ns ns ns ns ns ns ns ns ns *

Nitrogen (N)

k% *k ns *% ns *% ns *% *% sk *% *%
Density (D)

X

ns * ns ns ns ns ns ns ns ns ns ns

NxD
5% *x 1% ;¥ 5% ; ns

1
Different lowercase letters in the same column indicate significantly different at the 5% probability level. **: significantly different at the

1% probability level; *: significantly different at the 5% probability level; ns: not significant. Abbreviations are the same as those given in
Table 1.

F4 RBMEEEEMETERTFENZN

Table 4 Effects of the interaction of nitrogen and density on root dry weight in peanut

Root dry weight of unit area (g pot™") Root dry weight per plant (g plant™)
Nitrogen Plant 2018 2019 2018 2019
level density
FS PS HS FS PS HS FS PS HS FS PS HS
NO D1 2.09¢ 6.03ab 5.69a 4.17c¢ 3.62b 345bc 2.09ab 6.03a 569a 4.17a 3.62bc 345a

D2 324abc 8.63ab 588a 592b 6.78ab 4.39abc 1.62bc 4.32ab 294b 2.96bcd 3.39bc 2.19bc
D3 4.54a 87lab 6.19a 6.81ab 7.33a 4.59ab 1.51bc 290b 2.06b 227d 2.44c 1.53 ¢
N1 D1 2.50bc  5.60ab 6.26a 3.54c 5.88ab 2.72c¢ 250a 5.60a 6.26a 3.54ab 5.88a 2.72 ab
D2 340abc 895a 583a 6.62ab 696a 439abc 1.70bc 4.48ab 2.92b 331bc 3.48bc 2.20bc
D3 350ab 8.12ab 5.11a 7.73a 732a 58%a 1.17c¢ 271b  1.70b 2.58cd 2.44c 1.96 be
N2 D1 2.57bc 499b 6.29a 343c 5.06ab 3.08bc 2.57a 499ab 6.29a 3.43ab 5.06ab 3.08 ab
D2 2.52bc  6.71ab 625a 596b 6.56ab 538a 1.26¢c 335ab 3.13b 298bcd 3.28bc 2.69ab
D3 3.55ab 8.70ab 696a 6.94ab 6.35ab 4.47abc 1.18c 290b  232b 231d 2.12c¢ 1.49¢

. ns ns ns ns ns ns ns ns ns ns ns ns
Nitrogen (N)
k% ko ns ko * ko ko k% kK ko kK ko
Density (D)
X
ns ns ns ns ns ns ns ns ns ns ns ns
NxD
5% ** 1% ;¥ 5% ; ns

1
Different lowercase letters in the same column indicate significantly different at the 5% probability level. **: significantly different at the 1%
probability level; *: significantly different at the 5% probability level; ns: not significant. Abbreviations are the same as those given in Table 1.
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2.3 , 2018 D2
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41.5%, 2019 D2 D3 Dl 41.8%~
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25007 oo 1500y
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200.0 abe ‘T b ab abe 120,01 abe
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£ 1500 20 {‘ B . 90.0
% be . be be
> 10001 60.0
el
£
50.0 30.0
0 0
pi| p2| p3| o1 | p2] D3| D1 | D2] D3 D1|D2|D3‘D1|D2|D3‘Dl p2| D3
NO NI N2 NO NI N2
Treatment Treatment

1 ARSEEEEMEEER~SHEM
Fig. 1 Effects of the interaction of nitrogen fertilizer and density on pod yield in peanut
5% 1
Different lowercase letters indicate significantly different at the 5% probability level. Treatments are the same as those given in Table 1.
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2.4 26g 21lg;
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1.2 12
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Relative pod yield
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0.4 A 15 (0 0.4 (©)
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02 y —0.0]0%35;005.8‘7‘88x+ 0.0361 02 R2=0.0233
0 T T T T " 0+ y T T T ]
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B2 RRESEEIEMEEENER=ENZME
Fig. 2 Effects of the interaction of nitrogen fertilizer and density on relative pod yield in peanut
” 1% " indicate significant correlation at the 1% probability level.
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