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Effects of nitrogen application time on biomass and nitrogen accumulation of peanut in upland red soil
LIU Jia'?, CHEN Jing — rui', XIE Jie', QIN Wen — jing', LIU Hui’, WANG Hui — ming’,
XIANG Xing —jia’, ZAHNG Jie*, XU Chang —xu'*, YANG Cheng - chun'®
(1. Soil and Fertilizer & Resources and Environment Institute, Jiangxi Academy of Agricultural Sciences; Ministry of
Agriculture Key Laboratory of Crop Ecophysiology and Farming System for the Middle and Lower Reaches of the Yangize
River ; National Engineering & Technology Research Center for Red Soil Improvement, Nanchang 330200, China;
2. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
3. Jiangxi Province Agriculture Environmental Monitoring Administration, Nanchang 330046, China;
4. Nanchang Institute of Technology, Nanchang 330099, China)

Abstract: To explore the effects of nitrogen (N) application time on plant biomass and N accumulation, N uti-
lization efficiency, and peanut yield in upland red soil, a field randomized block experiment, with Yueyou 256 as
the test material, was carried out in this study. There were 6 treatments, which were no N fertilizer (CK) , 100%
N basal application (N, ., local traditional N application method) , 70% N basal application and 30% N top-
dressing at flowering stage (N;.5.,), 50% N basal application and 50% N topdressing at flowering stage (Ns.s.,) ,
50% N basal application and 30% N topdressing at flowering stage and 20% N topdressing at pod setting stage
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(Ns.5.,), and 30% N basal application and 50% N topdressing at flowering stage and 20% N topdressing at pod
setting stage (N,.s.,). The results showed that plant biomass and N accumulation among all treatments could be
described by logistic equation, and their accumulation characteristics were significantly affected by N application
time. Split application and appropriate delay could significantly accelerate the maximal speed of biomass and N ac-
) would be postponed and the duration of rapid accumulation ( At)

cumulation (v, ); the maximal speed (¢

max max

would be prolonged. Therefore, the N utilization efficiency and peanut yield significantly improved. But it was neg-
ative for N efficiency when a large proportion of N application was delayed (N,.s.,). In this study, the peanut yield
reached maximum under N, ,., treatment (4 918.5kg « hm *) , which increased 20.0% and 9.8% compared to
CK and local traditional N application method (N, ,.,), respectively. In conclusion, reasonable N application
time was the effective way to increase peanut yield and N utilization efficiency. This study could provide theoretical

support for scientific and rational fertilization and high yield and high efficiency cultivation of peanut in upland red

soil in South China.

Key words: peanut; N application time; biomass; accumulation; logistic
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F1 TRBERMNPENEEEYMERROFI

Table 1 Effects of N application time on biomass accumulation of peanut

FEFNBLE BB/ (g - plant ™) FHEEH B R

Ab ¥ Total accumulation amount in different growth stages Net accumulation rate in different growth stages/%
Treatment il TEEHY] 5530 ) il TEET 8530 )
Seedling Flowering Pod setting Mature Seedling Flowering Pod setting Mature
CK 0.83d 7.84 ¢ 49.82 ¢ 63.25 ¢ 1.31 11.08 66.38 21.23
Nig:o:0 1.30 a 14.59 a 64.64 a 78.25 b 1.67 16.98 63.95 17.40
Ni 30 1.25 ab 13.40 ab 62.61 ab 86.36 ab 1.45 14.07 56.98 27.50
Ns. 5.0 1.21 b 12.72 ab 60.70 b 86.64 ab 1.39 13.29 55.38 29.94
Ns.3:0 1.21 b 12.72 ab 59.00 b 92.12 a 1.31 12.50 50.24 35.95
N3 5.0 1.04 ¢ 11.33 b 57.95b 86.52 ab 1.20 11.90 53.88 33.02

WA FRERR 5% KF L 2EFRE, T

Note ; Different letters represent significant difference at 5% level. Same as below
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Table 2 Logistic equation analysis for biomass accumulation of peanut

G OB 8] 75 f Iy At Vi bmax Urmean
Treatment Regression equation /d /d /d 7/ (g-d™ ! splamt™!h)  /d /(g-d ' - plant™!)
CK y=63.719 / (1 +1348.309¢ - ®%) 61.8 89.4 27.6 1.52 75.6 0.50
Nig: 0:0 y=78.791 / (1 +590.018¢ =% %) 57.0 86.7 29.7 1.75 71.8 0.62
N7:3:0 y=88.132 / (1 +415.344¢ 0078 60.5 94.3 33.8 1.72 77.4 0.68
Ns:s:0 y=88.815 / (1 +407.544e 007" 61.6 9. 1 34.6 1.69 78.9 0.68
Ns: 3.9 y=96.057 / (1 +327.652¢ %070 63.6 101.0 37.4 1.69 82.3 0.73
Ni: 5.2 y =89.086 / (1 +457.838e%070!) 63.4 98.1 34.7 1.69 80.8 0.68

TE g AR POHUR TR T AR I 8] 5 2, < AR DM R AR S AR 8] 5 A« A e DR SRR R I 1] 50, AR B K R BRI 51 )
R R B U] 50, < A2 ) 3T 24 R

Note : 2, ; Starting time of biomass rapid accumulation; ¢, : End time of biomass rapid accumulation; At :Duration of biomass rapid accumulation; v, :
Maximal speed of biomass accumulation; ¢, : Time reached maximal speed of biomass accumulation; v, : Average speed of biomass accumulation
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W45 AE R A W i R BLECR AR, 22 B0 s AE AT
1 Nig. o o S BH B A= 1y i R B AR W] (g T LAl Ak
HH S5 N, o o A0 PR A ) 1 BB AR B g 1k B
WL, 22 Jrv b I o, T H AR S Ak B P e (0 U % B
B, 38 AR IS /T BB S b AR 18 5 iy
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Table 3 Effects of N application time on N accumulation of peanut

HAEBFHBLE BB/ (mg - plant™!)

HAH BB RA %

A3 Total accumulation amount in different growth stages Net accumulation rate in different growth stages

Treatment i TEEHY] 8530 ) Hii TEEHY] 853 )
Seedling Flowering Pod setting Mature Seedling Flowering Pod setting Mature

CK 16.6 d 157.9 d 826.1 ¢ 1023.7 d 1.6 13.8 65.3 19.3

Nig:o:0 52.7 a 431.4 a 1327.0b 1493.2 ¢ 3.5 25.4 60.0 11.1

Ny 3o 47.2 ab 430.1 a 1525.6 a 1850.0 b 2.6 20.7 59.2 17.5
Ns. 5.0 40.5 b 344.8 b 1487.2 ab 1917.1b 2.1 15.9 59.6 22.4
Ns. 3.0 40.5 b 344.8 b 1419.3 ab 2383.1a 1.7 12.8 45.1 40.4

N3 5.0 34.7 ¢ 237.1¢ 1284.5b 1991.3 b 1.7 10.2 52.6 35.5

[ XS A () it 60 B 0 AR A 1 R R R AT
Logistic #l-4, 7 B2 M4 R 47 (R® 1 >0.999) ,
JIREE F RSk B R 2 K F- (P 1 <0.01) (&
4) . ATLLAE Y, &5 Ak B A GRR Do R B )
(t,)7E50.5 ~64.8 d Z[a], e AN EE Hy 14. 3d; 45
RAR P RIS ] (1,) 75 80. 4 ~106. 2d Z [a], %
SIMEIE R 25. 8d, 3% {15 & Ab FAE A /R P R
MIHFSE T () Ae 25 S 30K, PR Sl o 28. 8 ~
41.7d, 5 CK AL, 38/ EE it FH B (N o 0 ) 3R
RN LE IR (N, 5 ) P ¢, 0, B R,
T3 U T FH KR 4 BN it T B J5 B8 (N 5.
FUN, 50) AR ¢, 1, EES (HLEAR B it FH AU S
FER T AR BRI Rt [a]) A, 5464
A B R R v, A, Noo, o o L IR R R 2
TR v, 1 I (5 65.4d) AN [A] (1R J2 HAK

EEA R T CK, H PR AR N, o o A B EUIE —
UCHESENGE , (H A8 A A 1 HiT AR AR 55 /0 IR SR RE T A
B, T 3 U A RAE T 2 JE RS Y Ns 5 A0 P, AR
R ARER v, B (5 85. 4d) , 1] 1%40. 31
mg + d~" « plant ™' HIXHF CK #2557 71.0% . B
TR AL B LA Ny, A0 B R B RRF- 3 3 5
Upnean T 10 5 T JE AU N 502 Nz 5.0 Now 3 o P Nige g2 g

B 2 JERTAEAE R AR BB Logistic J5 oK T HAL
AMKRSEIE i 2 A R BRI, 5 4R
i BRI L (18] 1) A L, £ 40 B R] A4 22 5 55
W, FrAAb P CK AR R RBUEE A AR, it 1]
UL AT L] S 38 e e L, - ELAUIE 73Ut FH it L
5 ot 2> (A B AR ™ AR AR 22, L) N 5.
Ny s A0 B PR 5008 BRBUH R Tl AR B
14 Logistic J7 K343 2 LA S E T AR ZM
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AR A Y B R BT AR SC A (181 3) , AT LA
A HTH BN (P <0.001) BYIEAI G R, HAH
KM (r =0.950) , PR B2 ZUIE TG PR P

RPN P A A Py AR sl EL A B R S, kT
AJRTE AL P

x4 HLERERMA Logistic FEE T34
Table 4 Logistic equation analysis for N accumulation of peanut

OB VA7 % 3 ty At Vimax L max Umean
Treatment Regression equation /d /d /d /(mg-d'-plant™") /d  / (mg-d~'-plant™")

CK y=1031.476 / (1 +846.470e%%1) 59.4 88.2 28.8 23.57 73.8 8.06

Nig:o:0 y=1497.118 / (1 +318.472¢ 0 088t) 50.5 80.4 29.9 32.98 65.4 11.76

N7:3:0 y=1866.030 / (1+291.895¢ " ®I!) 53.9 86.5 32.6 37.70 70.2 14.57

Ns:s:0 y=1943.699 / (1 +394.050e ~0-080) 57.9 90.6 32.7 39.11 74.3 15.10

Ns:3:0 y=2553.770 / (1 +219.082¢ ~%%3") 64.5 106.2 41.7 40.31 85.4 18.76

Ns:s:0 y=2060.342 / (1 +483.426¢ %) 64.8 99.8 35.1 38.69 82.3 15.68

Tty AP RN IT IR 8] 52, - AP BB GG AN 8] 5 Ae - S0 DB R BRI ] 50,00, : R RBUER 51, AR K RN

SR B IR ] 50,00, « RUR P RPUH R

Note:¢, ;: Starting time of N rapid accumulation; ¢, ; End time of N rapid accumulation; A¢:Duration of N rapid accumulation; v
N accumulation; ¢, : Time reached maximal speed of N accumulation; v

: Maximal speed of

max

: Average speed of N accumulation
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Fig.2 Dynamic speeds of N accumulation of peanut

B3 HERERREXSEYERRERMELE
Fig.3 Relationship between N accumulation speed
and biomass accumulation speed of peanut
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Table 5 Effects of N application time on N utilization efficiency of peanut

YL AEWRAEEL AL A2 2 RUNEAR A= 71 R A 2

Treatment NHIL/ % AEN/ (kg - kg™") PFPN/ (kg « kg™") REN/%
CK 82.3 a - - -

Nio: 0: 0 76.9 a 2.8b 33.2 a 32.6 ¢

A PHEY 78.8 a 3.7b 34.1a 48.2 b

Ns. 5.0 79.9 a 5.2a 35.6 a 56.9 ab
Ns. 3.2 83.5a 6.1a 36.4 a 65.9 a

N3 5.0 82.4 a 4.5 ab 34.9 a 55.0 ab

T : NHIL, AEN, PFPN Fil REN J3 5/ 278 58 K O 8 FHLAR = AR UL M 2B 7 0 R R R 2
Note:NHI, AEN,PFPN and REN indicate N harvest index, agronomic efficiency of applied N, partial factor productivity of applied N and N recovery

efficiency, respectively
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Table 6 Effects of N application time on peanut yield and yield components

PR F Yield components

a5 = i e L IR RS 5 CK BT
Trﬁiﬁem PA R TEHLRL 100 —Epi%eighl Keﬂr:llngzile STSE?% ﬁflﬁyfgleﬁz %czlnjn%il Y%Id incl:eZe

Plant pod Ve o /(kg+hm™") /(kg-+-hm™) index/ % than CK/%
CK 25.5b 138.3 a 78.2 a 2829.6 ¢ 4098.7 ¢ 59.2 a -
Nio: 0: 0 27.0b 141.8 a 77.2 a 3484.0 a 4 481.5 be 56.3 a 9.3
N3 32.1 ab 140.3 a 77.9 a 3496.3 a 4 600.0 ab 56.8 a 12.2
Ns. 5.0 33.8 ab 143.8 a 78.9 a 3434.6 a 4 800.0 ab 58.3 a 17.1
Ns:3i2 34.1a 143.9 a 80.5 a 3163.0 b 4918.5 a 60.9 a 20.0
Ni. 5.9 33.8 ab 140.5 a 79.7 a 3175.3 b 4707.4 ab 59.7 a 14.9
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