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& ENAEACE TR SPAD HUATE R EHVWMEA A KABRTHERFH, BFI L EGERA AL, K
Bo @ 1% F A T JE 30.45.60.75 d #7290 d 8] 3 #F By SPAD 14, 4 54 SPAD {4 4% & B 8] B £E 30~33 38~41 42~
45 44~4T T 43~ 46 F R/ I DB ET R — M AT £, £ 3T E( 250 Sy S\, TS, &k T) , KAFRAAEE
BEHFEMLAENESEEAN EEXAARERFENTHRR, ARERETIHFTEY SRR TR, T A
THAENEK, S S WABRE FERAGE, NI RALAEARBEK , RBERENARERFTE, £ +,S,,
Y BB E SR, 5 W A B H AR, Sy, B TE A AR S B R AR E E 95 3 e 17.65% %1 4.35% , B & F | % A
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Effect of nitrogen fertilization on peanut growth based
on the preset SPAD threshold

QIU Cai-fei, SHAO Cai-hong, PENG Chun-rui, QIAN Yin-fei, CHEN Jin, GUAN Xian-jiao, XIE Jiang
(Institute of Soil, Fertilizer, Resources, and Environment, Jiangxi Academy of Agricultural Sciences/National
Engineering and Technology Center for Red Soil Improvement/Key Laboratory of Crop Ecophysiology and Farming System
for the Middle and Lower Reaches of the Yangtze River, Ministry of Agriculture. P.R.China, Nanchang,330200,China)

Abstract: To explore the use of peanut leaf SPAD value to estimate nitrogen status of peanuts in real-time and
non-destructive diagnosis for guiding nitrogen fertilization of peanut, we preset the third leaf SPAD value after pea-
nut emergence at 30, 45, 60, 75 d, and 90 d,and designed SPAD corresponding N fertilization for days of 30~33,
38~41, 42~45, 44~47 d, and 43~46 d. There was 3 designs as Sy_;, Sy_,, and Sy_;. We also studied the effect
of different nitrogen management programs on peanut nitrogen fixation, nitrogen use efficiency, and its yield. The
results showed that, Sy_; threshold was set too high so it was not conducive to the peanut growth. The Sy_, and Sy_,
were more optimal and promoted peanut N-fixation nodule growth, improved N efficiency and peanut yield. Compa-
ring with the conventional fertilization, the SPAD threshold for S_, design was the best and resulted in 17.65% and
4.35% increases in single nodule volume and weight of peanut root, respectively and 19.36% and 3.99% increase
in N use efficiency and N agronomic use efficiency, 12.95% increase in peanut yield. Therefore, the preset SPAD
value for Sy_, can be used as N management guidance at each growth stage of peanut production in the region.

Keywords: SPAD threshold; peanuts; nitrogen fertilizer; N-fixation nodules; N use efficiency; peanut yield
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16, AR EE A IMAEMEY , R E AR S S
HEeEwaRRER NGRS A 8 B R
AT AR, A FHAE A0 - SPAD {E K 8h
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MR LA 7 i R A B ER
FIRIREE fR4 2 ()35 B P-4, seai e 4 5 B A
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FERRAF R E FHAIE H SPAD [HI{H

1 MRS INE

1.1 R GeHEs

I TEVL P4, 0t 2L 0 A kAT, it FH e
WA 0.1 hm?®, IG5 DU 28 20 ok -,
FHZEHE(0~20 em) FLAh 7 3 & 125 3k - A HLIT
10.1 g - kg™ ,pH{H 5.26,4 N 0. 997 ¢ - kg™ , & P
0.66 g+ kg™, &K 10.7 g - kg™, lifit N 90.9 mg -
kg™ VAR P 25.2 mg - kg™, AL K 120 mg - kg™,
1.2 XA Rt

DIAEA: AP A8 1 5o b et 3 5 M B

B~ i &0 (CK) |, Sy, Sais s Syy MIICEAE (N,) &b
M EHEAE R LA N 225 kg « hm™,P,0, 150 kg - hm™
MIK,0 225 kg « hm™ &8, Hv CK #) 80% N,
K,OfEZEIE (¥4 180 kg + hm™) , B I 100% {F %
B ,20%N K,0 YER AL (464E 4 A B G , 350
45 kg » hm™) s N AL BN Sy, Sy, , Sxs AL FH K2 CK
A it FH 7 QR B — 38, Sy_, L Snea » Sy AL
FHEAEME (AR T F BUE RGO BRI 1A 5068
g% 22.5 kg + hm™ 5 T A T B3 1 4> a5
W2 22.5 kg « hm™ 76 1T B{E 2 R D) 4% 3 A
CHAE : FEETAE - JEAE =43 220 1, BIE
W 1, KN 30 m* 4 IREX
1.3 HiEEHEE

RIGT 2015 4E 4 A 15 B2 A G565 51, 5/
AR Bt 3L AT, 4 A 20 H &G FhAE 4,
BRSO R B HRL, /O 20 emx33.3 om, #&
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G T A R AR, W B A =9 SRR, 8 H
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10 B it A A
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B SR DN AR AR AR R 2R AR A 2R
M T-9 e, I B e 2000 7 B AR AE 450 7
1.4.3 gz aym 2 oA B AR /N X 43 i
10 M\ 52 AN [ Ak BEAE A MR8 A B50RN B i
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Table 1 Upper and lower thresholds for top third leaf of different treatments

b3 HEE 30 d HES 45 d
Treatment 30 d after emergence 45 d after emergence
S S
CK
Actual measurement Actual measurement
S 3157530 1:39;F:38
N U.31;L.30 U.39; L.38
S 13257831 1:40;7F:39
N2 U:32; L:31 U:40; 1.:39
g F:33;78:32 F:4157F:40
TN U.33; L.32 U.41; L.40
N 2l 8Tl
0

Actual measurement

Actual measurement

B 60 d HEiE 75 d HHiE 90 d
60 d after emergence 75 d after emergence 90 d after emergence
S S S
Actual measurement Actual measurement Actual measurement
.43, F .42 12:45;7F .44 144,77 .43
U.43; L.42 U.45; L.44 U.44; L.43
+.44,7F .43 1::46;7F .45 1:.45;F .44
U.44; 1..43 U.46; L.45 U.45; L.44
L:45;T:44 J::47;T:46 £:46;F:45
U.45; 1..44 U.47; 1..46 U.46; 1..45
S S S

Actual measurement

Actual measurement

Actual measurement
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B 1 AEEEARNEEEERME SPAD &
Fig.1 SPAD value of peanut leaves at different growth

stages under different treatments
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Say Saos IR ABF 5 2 B9 SPAD {E i FH , 43 91 75 2L
JitEH 3 Uk 4 R 4 YR B BRI 3G T 1~ 2 Wk, AL
HE it B ) FE AR A2 R S 1Y 60 d A1 90 d, T AU
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IR AR I 20% FEF- AN 20%
23 AREEEARMEZEETFURENZIN

AR RE Ty 28 % 46 A= 45k B i T 9 R B R
MK, R 3 IEE ST LUE Y, 2 Ui AR FE AL 41
DT AR AR K | A sr R E Rk, H
DN Sy_s, XD Ry S\, T Sy, B I 4 1
TFN R AR 1 ZE I K/INA Sy >SyL,> Sy >
AL > T &L, 1 A6 5T S TS (1) K /NP 25 3
IR SN S, >S ., > Bt AR>S, > &AL,
A A AE AT JER B R S, > T UL >S , >Sy s
>TCENE , Pt 13 R0 o F 50 08+ 4 5 = L R R
FEAEANEE M Sy I LRI K, HWKCh Sy, , it
R B KA 2R AN S, BIEE /N,
24 AEMEARMSEZERBERKNZW

ANTETRENE T 28 X 46 28 AR 988 10 AR Kt A 3R 1)
S, R 4 BOEs ST DUE W AR 8 AR e R
MR Sy, HEMKIR R Sy, > 2T Bt >S_, >TE A
B AR, Sy B 3Tt A ) AR AU AR () HR R 43
FHETIN 9.84% Fl 15.34% , Fik 25 AR AR I8 F1 AN AR AR
Jei B AN 14.29% F1 20.00% , AR08 A [ 8 A X
S RSRE S i HL 5 AR A RN A DG, X
ANHIE 9 RN Fe A LT 0] DL B, AR R AR 1
-2 PN HYIRE FE A K AR S, , BT IR AR AR
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Table 2 The time and quantity of N fertilization under different treatments

e 2 il HHETJE 30 d HEJE 45 d HHEJE 60 d HHEJE 75 d HHEJE 90 d BN &
Treatment Base fertilizer 30 d after emergence 45 d after emergence 60 d after emergence 75 d after emergence 90 d after emergence  Total N
reatmen
i /(kg + hm™) / (kg + hm™2) /(kg + hm™2) /(kg + hm™2) /(kg + hm™?) (kg + hm™2)  /(kg+ hm™)
CK 180 45 0 0 0 0 225
Sn-1 90 45 0 45 0 0 180
Snoa 90 67.5 0 45 0 22.5 225
Sn-3 90 90 0 67.5 0 22.5 270
No 0 0 0 0 0 0 0
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Table 3 Effect of different treatments on dry matter weight of peanut
” (g k) EME/ (g # SR/ (g - B R 1
TE A K ey R (g wh) tE/(g ‘H‘. ) E%f?é%ﬁ (g-#") HJT?:‘B th -
. . R Root biomass Stem and leaf weight Weight of flower needle and Ratio of underground
Peanut growing period Fertilization ¥ " o
/(g - plant™) /(g - plant™) pod/ (g * plant™) and aboveground parts
CK 0.91a 8.96a 2.62a 0.3934
Sx- 0.86¢ 7.68b 2.23ab 0.4020
TEEH 1
. Sn-2 0.88b 8.21ab 2.41a 0.4004
Flowering stage
Sn-3 0.90ab 8.82ab 2.60a 0.3965
Ny 0.79d 6.22¢ 1.72b 0.4027
CK 1.06a 11.89a 4.32a 0.4527
S
Lt N-1 1.07a 11.79a 4.50a 0.4720
. Sn-2 1.09a 12.11a 4.58a 0.4682
Pod period
Sn-3 I.11a 11.68a 4.15a 0.4495
Ny 1.04a 7.57b 2.17b 0.4234
CK 1.05a 10.40a 7.70a 0.7447
Sn- .07: .65¢ .02: .
LT N-1 1.07a 10.65a 8.02a 0.7592
i . Sn-2 1.09a 10.95a 8.09a 0.7465
Pod filling period
Sn-3 1.08a 11.79a 7.70a 0.6597
Ny 0.97b 7.23b 4.54h 0.6235
CK 1.00ab 9.60b 10.65ab 1.0042
S
S N-1 1.03a 10.04b 10.14bc 1.0130
. Sn-2 1.05a 10.18b 11.19a 1.0049
Ripen stage
Sn-3 1.06a 11.56a 9.61c¢ 0.8364
Ny 0.94b 6.95¢ 5.25d 0.7459
T« RGN RI RN AL BRI A P<0.05 /KRB, TR,
Note: Different letters indicate significant difference in P<0.05 level in the same column, the same below.
x4 TEEEARPEERBEKER
Table 4  Growth of N-Fixation nodules under different treatments
HRE(A - ) MR/ (g - #R71) HAHYEE/ mg

Qb Nodule number per plant Nodule weight/ (g + plant™) Single nodule weight
Treatment R AR FR AR FR AR
Main root Lateral root Main root Lateral root Main root Lateral root
CK 113.8a 237.2a 0.14a 0.20b 1.23a 0.84abc
Sn-1 125.0a 273.6a 0.16a 0.24a 1.28a 0.88a
Sn-2 116.0a 246.0a 0.14a 0.21ab 1.21a 0.85ab
Sn-3 99.6a 161.6b 0.11b 0.13¢ 1.10b 0.80be
Ny 66.0b 63.2¢ 0.07¢ 0.05d 1.06b 0.79¢

M AR TR] , AR 5 110 46 A 28 B PR N 7= s 45 SR vl LU
B, P E AR R Sy, , BT B AR Ak g
414.00 kg + hm™ 37707 B R 14.07% , FK A Sy, ,
S UM AC AL PRI 381.00 kg « hm™ 3877 5
12.95% , Wit Ak 34 55 > 158t LS 1) 7 ok 2 S S Al S
FKE H PG IC AL PR Z W () 22 55 R B, Sy, i
By 22 5 2T 1B E i 7 1 A B2, B AN it A Ak
AR E R, WNIEAENERTEEREE, S,
HU S\, B FARREE A S50 kbl k{8 A
{2 1 = e el [T 5
S\ MBS AT EH AT A, S, IR
g G TG (8 T O
26 AEEERARMNEERRBEERENARE

=ap=A]

PE A FEAL 77 22 AR 45 B 7™ s d5 Am o1, ]

B TR IR I SRR AR R, TR 6 1
ST LR AR R BRI = R Sy, B
RN Sy, >Sy., > B AR > T &AL, i A B A
WA Sk (M6 2 %00.967 ), B4R R HH
RORMEAE SRR, A ERUA AR AR AR,
RALR AR R MW UL Sy iR B
B, A T IR R T 19.36,1.38 .3.99 15.39 4~
5, G AC AR ], (R REAL 7 U R Sy, F1>J
E AE L A, A% 300 R 2% 43 3 34 0 9..67.,0.67
1.84F1 1.84 A~ 43 15, Sy, FE VUi A 77 2 P B &
FI AR AL,

3 e S5

HIH SPAD {EARFIW ) R R E BBy 2 —
FhOCHR R RIPGE Y Ik, Uddling 5520 R, 4%
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Table 5 Economic characters and yield of peanut under different treatments
N N T/ R ) j j
g REUCRL BT e g AR CRUCR BT g, HAR/% PR/ (kg - hm™)
Fruit number . 100 grain Kernel number . :
Treatment Rate of seed-setling . 100 kernel weight Kernel rate Yield
per plant weight per plant
CK 10.91a 64.71a 138.78b 18.00b 41.03a 70.38ab 2943.00b
Sn-1 11.53a 66.29a 143.89a 20.33a 41.52a 71.39a 3324.00a
Sy-2 11.71a 66.18a 144.34a 20.34a 41.48a 71.26a 3357.00a
Sn-3 10.45a 65.14a 142.62a 16.88b 39.52b 69.84b 2911.00b
Ny 6.15b 58.76b 116.25¢ 8.56¢ 33.76¢ 65.58¢ 1251.50¢
x6 AEEEARNEEREERERZFRANE
Table 6  Nitrogen uptake and N use efficiency under different treatments
, 2o B NE/(mg- BT £ SV ES R ABIHCR REFEAE I HIRCR R L™ )
TEAE 75 58 . S T - o D
o Total absorption N Apparent utilization N physiological efficiency N agronomic efficiency N partial productivity
Fertilization o . 1 -1 -1
/(mg - plant™) rate of nitrogen/% /(kg - kg™) /(kg+ kg™) /(kg - kg™)
CK 577.72 43.70 17.20 7.52 13.08
Sn-i 628.37 63.06 18.58 11.51 18.47
Sx-z 642.76 52.37 17.87 9.36 14.92
Sn3 679.28 47.70 12.89 6.15 10.78
N 249.99 - - - -

T (1) R FRMUA A = Ol U B — ATl R B AR ) /i X 100% 5 (2) RS AR BRASCR = (it SRUA BERFAL 7™ bk — AT S0 Ak B AT
Wiy ) / (i S8 A BRI i~ AN AR B R ) 5 (3) R AR A M AR = (Ot 604k IR et — A Tt U IR ) /B Ui 5 (4) RR WAL

4 = G R B R /M

Note: (1) Apparent N utilization rate = (N uptake by N treatment— N uptake by no N treatment)/ N application amountx100% ; (2) N physiological

efficiency = ( Grain yield under N application = Grain yield under no N application)/ (N uptake by N treatment—N uptake by no N treatment) ; (3) N ag-

ronomic efficiency = (Grain yield under N application = Grain yield under no N application)/ N application amount; (4) N partial productivity = Grain

yield under N application/ N application amount.
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