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Abstract: Chlorophyll and nitrogen content of each leaf on main stem of cotton plant under different nitrogen appli-

cation rates and soil properties were investigated. The results showed that nitrogen content of leaves varied with growth
stages, being 2.83%, 2.74% , 3.22% , and 3.12% for seedling, bud, flowering, and boll stage, respectively. Leaf

nitrogen content increased as nitrogen rate increased for all the treatments. There were significant differences in leaf nitro-

gen content between the soils of sandy loam and clay loam. The analysis showed that the differences in chlorophyll content

were significantly under different nitrogen levels, and it also varied with leaf position. Nitrogen fertilizer increased cotton

leaf SPAD values, while there was no marked difference in SAPD value between leaf positions. In addition, leaf color

was significantly different between the 4th and the 1st leaf from the top, which was correlated with the plant nitrogen con-

tent at flowering stage and flowering-boll stage. Therefore, color difference between the 4th and the 1st leaf from the top

could be used for diagnosis of plant nutrition status.

Keywords: cotton; nitrogen nutrition; leaf color difference; nutrition diagnosis
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Table 1  The effect of nitrogen application rates
on N content of cotton leaves
RHKF Hi ] ) 1 el
Nlevel  Seedling stage Bud stage  Flowering-boll  Boll stage
CK 27.4ab 25.2b 31.2ab 29.7b
LN 25.8b 25.9ab 31.1b 30.4b
N2 28.9ab 26.9ab 32.4ab 31.6ab
N3 28.2ab 29.2a 32.9ab 31.9ab
HN 31.3a 29.8a 33.5a 32.6a
A Average  28.1 27.4 2.2 30.9

T ARRVNG FRERIRAE 5% KT 22 53 B3, RS F /R
1% KPR EE, T,
Note: Data with different letters indicate significant differences at 5%

level (the lowercase) and 1% (the capital). The same below.
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Table 2 N contents of cotton leaves for different soils

LIRS bori]

Y

Soil texture Treatments = 12 13 14 Average F V%
24.8¢C 25.9¢BC 29.0aA 31.9aA 27.9 25.58 11.49
b
PRL 27.6¢B 30.4bAB 29.1hcB 33.7aA 30.2 39.58 8.60
Sandy loam
29.6¢B 32.9bB 32.7bAB 34.9aA 32.5 17.36 6.72
L 26.5aA 27.5bcB 27.1bB 29.8aA 27.7 58.12 5.21
) iu"
Rt M 28.7¢B 29.8hcB 30.3bAB 32.2aA 30.2 32.27 4.84
Clay loam
H 30.4cA 31.7bcA 32.9abA 33.7aA 32.1 12.01 4.47

HE L2013 LA SRS 10 T2 0 T503 0I5 4 b L (67 5 M, R H 57
Note: L1, 12, 13, A4, the Ist, the 2nd, the 3rd, and the 4th leaf from the top. L, low yield; M, middle yield; H, high yield.
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Table 3 The effect of nitrogen application rates on SPAD of cotton stem leaves

K AL Wi TR I AL
N level Leaf position Seedling stage Early budding Bud stage Early flowering
L1 28.3dC 36.4 40.8¢B 50.9¢B
12 38.3cB 41.3 45.6bcAB 54.7bcAB
13 44 .9bA 48.4aAB 52.1abAB 57.3abAB
o 14 49.7aA 58.2aA 54.9aA 60.1aA
V¥ Average 40.30 46.10 48.35 55.75
CV/ % 19.91 17.79 11.40 6.08
L1 31.8bB 40.1¢B 44 .4¢C 53.4cB
12 38.2bB 41.9¢B 46.7¢BC 56.8bAB
13 45.2aAB 48.7bA 50.7bB 58.7abA
a 14 51.6aA 59.8aA 55.8aA 60.2aA
T4 Average 41.70 47.63 49.41 57.58
CV/ % 17.81 16.22 8.76 4.44
Ll 35¢C 42.2bB 46.9cB 56.9¢C
12 39.2¢BC 44 .8bB 48.9¢B 57.7bBC
13 43.2bB 51.8aAB 54.3bA 58.5bAB
i L4 52aA 60.6aA 57.6aA 64.2aA
-4 Average 42.12 49.85 51.93 59.33
CV/ % 14.83 14.30 8.18 4.84

F4 AR TIFBILEZREMAL SPAD BERIER

Table 4 SPAD values of different cotton stem leaves

S in‘f I\ \/ﬁ
ket ii&ﬁf@ AL L1 12 13 14 ) SD CV/ %
Stage Soil texture Treatment Average
L 30.1 34.6 43.6 54.2 40.6 10.65 26.21
e
vt M 33.8 40.1 45.2 57.2 4.1 9.91 22.50
Sandy loam
B H] H 42.9 45.2 49.6 58.8 49.1 7.02 14.30
Early
budding L 31.2 33.1 38.9 52.9 39.0 9.81 25.14
) in‘:
Rt M 36.2 39.9 41.2 55.2 43.1 8.32 19.30
Clay loam
40.9 42.8 45.1 59.4 46.3 6.95 15.01
L 40.2 45.3 53.4 57.2 49.0 6.66 13.59
bie
DRL M 46.1 49.4 58.8 59.6 53.4 5.84 10.93
Sandy loam
R H 54.6 58.9 60.8 61.7 59 2.73 4.63
Flowering-
boll L 42.4 4.2 48.8 56.2 47.9 5.33 11.12
)] I~‘“
it M 48.8 49.4 49.9 58.8 51.7 4.10 7.93
Clay loam
53.8 54.6 55.4 60.6 56.1 2.65 4.73
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Table 5 Regression equation between the nitrogen content of leaves and the SPAD values of the forth leaf from the topmost of cotton plant

AL Clay loam

Hs 34 b3+ Sandy loam
Stage J7FE Equation R? Ji2 Equation R?
EW) Bud stage PNC =0.0396S + 0. 7466 0.6129" * PNC =0.0182S +1.9941 0.4276"
WAL Early flower PNC =0.06425S + 0. 1264 0.8276" * PNC =0.08895S - 1.0815 0.8053" "
AW Flowering-boll PNC =0.0635S - 0.6999 0.8464" " PNC =0.08635S +1.957 0.8858" "
4] Boll stage PNC =0.04185S + 0. 1055 0.7325 % * PNC =0.0215S +1.331 0.7135" "
£ 4 W1
Bud stage Early flower
¢ b3 1 Sandy loam 13 .
31 . o ; A7
@ A fli ¥ 1 Clay loam . 2 R=0.8276 t" .
~z R’=0.4276 A ~z 32 o o
w38 30 @3 ¢ -7
< <= 31 SR 2
. . .-
é‘)% 2 @% 30 &7 Ay
o o O -
uﬂﬂg? 28 215 291 ¢
4§ 15 g .
ic'g 27 i . N a + 4 1 Sandy loam
g ?b g c:JD 27 i A K3 1 Clay loam
= g2 26 =2 26 R'=0.8053
2 2 1 1 1 1 1 1 1 J
25 L 1 1 1 ] 25
6 48 50 52 54 s6 56 57 58 59 60 61 62 63 64
SPAD SPAD
1675 11 =3
Flowering-boll stage Boll stage
% 36 ; ¢ WL Sandy loam ] 30 ¢ i1 £ Sandy loam .
_ ‘_ o~ Kb Jug |-
Tibl% A f¥E 1 Clay loam R°=0 8858 A i“iz 29 A Ki# L Clay loam R
Jg 3 A W R*=0.7135 A e 7
27 537
© 32 3
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<15 30 <: §
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Fig.1 Regression analysis between the nitrogen content of leaves and the SPAD value of the forth leaf from the topmost of cotton plant
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Fig.2  Relationship between nitrogen content of cotton

leaves and PID values
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