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Study on inversion model of cotton chlorophyll fluorescence
parameters and cotton growth index under drip irrigation

DING Yiren, LI Dongmei, MA Lulu, HA Faduman, MA Jinxin, GAO Junfeng, LV Xin, ZHANG Ze
(Agricultural College of Shihezi University/Key Laboratory of Oasis Ecological Agriculture of Xinjiang Production
and Construction Corps, Shihezi, Xinjiang 832000, China)

Abstract: Using Xinluzao 58 as experimental material, the relationship between fluorescence parameters and
chlorophyll content in the top 2-leaves, leaf area index of plant population, and aboveground biomass with growth
process and different nitrogen ( N) application rates was analyzed, and the relationship between fluorescence
parameters and growth indexes was determined. In addition, the inversion model of cotton growth indexes under drip
irrigation based on chlorophyll fluorescence parameters was established. The chlorophyll fluorescence parameters
F/F,, F/F ., F,, and F _ of cotton top 2-leaves decreased gradually with the progress of cotton growth process,
and the difference between different N treatments was not significant. The leaf area index and aboveground biomass

and the correlation coefficient was above 0.84. The correlation of chlorophyll content and fluorescence

of the plant population were significantly correlated with the top 2—leaves fluorescence parameters F,, F

F,, F '

m

m?

parameters, F /F,and F /F  , was good, and the correlation between carotenoid content and F," was the best with
the correlation coefficient of 0.892. In the inversion model of chlorophyll fluorescence parameters and cotton growth
indicators, the fluorescence parameter F, and the plant aboveground biomass model (y=186.17¢""") had the
best accuracy, with a coefficient of determination of 0.907. The model constructed by fluorescence parameters could

be used to estimate the chlorophyll content, population leaf area index, and aboveground biomass of the top 2—leav-
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es of drip irrigation cotton.

Keywords: drip irrigation; cotton; chlorophyll fluorescence parameters; leaf area index; aboveground bio-

mass ; inversion model
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Table 2 Inversion model of leaf area index and

ﬂuorescence parameters

POCSHL MR [m1 Y75 Yo ZH
Fluorescence Corre‘la‘tion Regres:sion )
parameter coefficient equation

Fy 0.872** y=3572.0e 0002 0.780
F, 0.872** y=3360.0e 0000 0.795
F, 0.843** y=3363.7¢ 00004 0.743
F, 0.845* * y=3640.1¢0-00% 0.734
F,’ 0.844 " * y=3523.4¢0-000% 0.739
Fy! 0.889" * y=4007.9¢ 0002 0.817
F,’ 0.779* * y=3284.1¢ 001 0.630
Yield 0.509* * y=4034.3¢79" 0.275
F,/F, 0.441"* y=3942.2¢7007 0.217
F/F, 0.382" * y=20828.0e 241 0.167
F/F, 0.478** y=3841.0e 0863 0.248

I+ * iR P<0.01, T,

Note; * * represents P<0.01, the same below.
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Table 3

£3 MEESESKASHNRERE

Inversion model of chlorophyll content and fluorescence parameters

M2 A/ (mg - g7')
Chlorophyll content

Fluorescence parameter

LB

Correlation coefficient

[ 515 At

Regression equation

YeE RAU R

Decisive factor

Fy 0.381"* y=0.1870 Inx+0.5421 0.155
K, 0.451** y=0.1863 Inx+0.2326 0.244
F, 0.489 " * y=0.2104 Inx+0.0954 0.295
F, 0.489 " * y=0.267 Inx+0.0835 0.274
. F,' 0.515"* ¥=0.2559 Inx—0.023 0.321
It Q‘ o A EL
Ukl Fy' 0.420" * y=0.2783 Inx-0.0115 0.188
Chlorophyll a content , )
F, 0.595" * y=0.2248 Inx+0.3156 0.495
Yield 0.654" * y=0.6374 Inx+1.939 0.444
F./F, 0.674 " * y=0.8200 Inx+0.1308 0.496
F./F 0.718* * y=4.9091 Inx+2.3583 0.518
F'E, 0.815"* y=0.7104 Inx+2.0588 0.681
Fy 0.368 " * y=0.2246 Inx+0.7614 0.145
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Table 5 Optimal inversion model of plant growth index and fluorescence parameters
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Fig.7 Results of growth index prediction and actual value fitting
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