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Tab.1 Irrigation depth and topdressing nitrogen rate

of cotton at different growth stages

e HEK B/ ﬁﬁ@ﬁﬁﬁ/(kg-hm’z) RACHH A&
H7
(m*hm~2) NO NI N2 N3 N4 [LHI/%
i 150 0 0 0 0 0 0
250 0 0 0 0 0 0
550 0 12 24 36 48 10
600 0 18 36 54 72 15
1
700 0 30 60 90 120 25
900 0 36 72 108 144 30
#
700 0 18 36 54 72 15
_ 500 0 6 12 18 24 5
300 0 0 0 0 0 0
Bl 4650 0 120 240 360 480 100

I 20 2013 AFEAE A7 ] K5 4R o7 Bk 4 il
TEFRZ W R | [ 35 IE K5 . 0 ~20 em + 2%
AABLT19. 25 g/kg B fift 2 59. 32 mg/ kg 2% B
26. 34 mg/kg AT 190. 31 mg/kg, XI5 Ne(H
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Fig.1 Canopy NDVI value at various growth stages
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Fig.2 Relation of canopy NDVI value and nitrogen

application rate at various growth stages of cotton
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Fig.3 Relation of canopy NDVI value and yield at
various growth stages of cotton
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FE R AE A [5] it 80 A0 BE T, B A6 K A = B DL N2
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Tab.2 Determination of canopy NDVI thresholds

at various growth stages of cotton

- e/ AFERAETE, BaE I
(kghm %)  (kg-hm™?) NDVI{ NDVI{4
BERE 6683.7 6 669. 8 0.704 0. 695
161 6736.9 6669. 8 0. 856 0. 833
Sl 6893.9 6 669. 8 0.921 0. 881
ES! 6829.3 6 669. 8 0.838 0. 809

y = —0.029x" +17.279x +4 266. 957

(R*=0.9274;n=30) (1)
X y—— M AEAF AR = i kg/hm?
x Jiti 4 /i, kg/hm

X (1) SR 5, 19 3 & @ FF AR - i
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Fig.4 Relation of yield and total nitrogen application

rate of cotton
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Tab.3 Recommended nitrogen application model at various growth stages of cotton

A @ b NDVI {435 5 0. 001 #.{i ji I 4t/ (kg hm )
ST ] 0.5589 0.004 1 Ny =431.0 = Ry, /0. 004 1 0.24
il 0.685 8 0.001 1 N, =918.2 = Rypy, /0. 001 1 0.91
A 0.8237 0.000 9 Ny =1324.3 - Ry,y,7/0.000 9 1. 11
eS| 0.748 0 0. 006 2 N, =415.3 = Rypy,/0. 006 2 0.16

2.6 EREAEHEYH & IE

A 2011—2012 4 57 (9 A /€ A & NDVI j&
FEAR TR DL A 5 2 B0 2013 A4 28 6 18 HE 7 it AL
25 W) HERE 8 AT B A A 307. 8 kg/hm® B
P22 18. 8 kg/hm’, 55 5 Bt AE Ak # i JIE 22 5 0
LM77 A AL P22 e AN R (K 4) R
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MFRIELR 22 (3 4) o Xk i 1 00 g A 1 22 5%
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S s T 8 2 K LI 4 AR Bl A A6 5 SR AR DL A
R AL, Xt A 5 AT /s AT Ty i 22 e A
AEA AR AR DL FEAS — B, A A6 7 1 22 57 i/

x4 BAERLGEREFELLEMENERLENELE TSR

Tab.4 Comparison of nitrogen application rates and yield between nitrogen strategy models on spectrum and

conventional fertilization treatments kg/hm’
A LR T I 3 2R H it
Jib 7 - PR K R e
e FE it e 96.0 35.1+3.6 48.2 £2.3 90.9 1.5 15.9+1.4 286.1 +18. 8" 6727.9 +56.4°
R AL 96.0 48.0 64.0 96. 0 16.0 320.0" 6655.3 +£128.0°

3 it
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SR SR B SRR L, B R A A R
SO — B, S A it 0K SF NDVIT 9 3 25
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TR A IE o 3K 38— AR B (RS )  NDVI A
FEI R X G AR Y R GreenSeeker 3
K NDVI {H i iF 5t 45 R — %, W i GreenSeeker F
B 1 SO 5 A AT DL AT R AL AR E SR 2 K, NDVI
(B 728 A0 AT LA AR P8 AU R 8 SR 00 347 5 & PR AG
T 4 AL
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525 [A] F I 8] 1A 3885 5 3 B0 09 RF 0, 5 0 R0 Tt

AT R RS B L S TR B, X O AR AE 4%
AT AT DT R R 2 W i I AR I T AR [
MR AT ERIBIL . A0l 25 R
R A OB A T UG A NDVI A, 25 45 BB R0
BRS0BS54 2B 1B M AE 4k (294, 7 kg/hm® ) £ 37
TR AR R A S R R Y
SEPRIE 9 NDVIE =5 T i 5 6 i AN 3 e, IR
iy 5% L FF AR 31 AS ) 2B 7 381 NDVI{E A2 £k 0. 001 FL i
4 it AE B AT R AC A o I A R ) A S A T
— A 3B E T HORE A E S B T B A BT, HLAF A
R A6 52 B A 7 H 23 UG8 MES £ it IE A B

A FE AR AE B — il i B8 R s A o (—
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Diagnosis of Nitrogen Nutrition and Recommended Model of
Topdressing for Cotton

Li Xinwei Lii Xin Zhang Ze Chen Jian Shi Honggang Tian Min
(Key Laboratory of Oasis Ecology Agriculture of Xinjiang Bingtuan, Shihezi University, Shihezi 832003, China)

Abstract: A recommended nitrogen topdressing model was built up using normalized difference vegetation
index (NDVI) of cotton canopy, which was obtained by active GreenSeeker sensor for diagnosing the
nitrogen nutrition in cotton plant, and the precise management of nitrogen nutrition for cotton by
topdressing was realized. The field test data treated with different nitrogen fertilizer levels in 2011 and
2012 were obtained, and the quantitative correlations between NDVI and fertilizer rate as well as NDVI
and yield of cotton were established. Combining with the nitrogen fertilizer effect function, the best
nitrogen application rate was calculated, and the nitrogenous fertilizer recommendation model based on
spectra was established and verified by field test data of 2013. The results suggested that NDVI of cotton
canopy increased with the increase of nitrogen fertilizer level, and then stopped increasing when nitrogen
fertilizer was up to a certain level. The NDVI of cotton canopy presented a liner increasing trend with
nitrogen fertilizer rate increasing in four growth stages, full bud, flowering, full boll and early wadding
stages, and the corresponding thresholds of NDVI were 0. 695, 0. 833, 0. 881 and 0. 809, respectively,
when the total application rate of nitrogen fertilizer was 294. 7 kg/hm® during the whole growth period of
cotton. In addition, as NDVI decreased by 0. 001 from the thresholds, the amounts of applied nitrogen
fertilizer were 0.24, 0.91, 1.11 and 0.16 kg/hm® at four different stages, respectively. Field
experiment illustrated that the nitrogenous fertilizer recommendation model could reduce the fertilizer
application rate under guaranteeing the cotton yield.
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