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Table 1 Levels and codes of the experimental factors
A B C A (g/m?) B (%) C(g/ )
1(CK) 1 1 1 0 0
2 1 2 2 0 30 ~45 5
1 3 3 0 45 ~60 7.5
4 1 4 4 0 =60 10
5 2 1 3 60 7.5
6 2 2 4 60 30 ~45 10
7 2 3 1 60 45 ~60 0
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9 3 1 4 70 10
10 3 2 3 70 30 ~45 7.5
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16 4 4 3 80 =60 7.5
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Table 2 Range analysis of chlorophyll fluorescence parameters in leaves of blueberry under different treatments

A (g/m’) B (%) Ce )
F/Fy K 3.23 3.22 3.22 B>A>C
K, 3.26 3.25 3.26 A3B3C2
K; 3.28 3.28 3.24
Ky 3.23 3.24 3.25
R 0.05 0.06 0.04
3 3 2
Dps 1t K 2.16 1.99 2.15 B>A>C
K, 2.20 2.28 2.27 A3B3C2
K; 2.31 2.37 2.13
K, 2.20 2.12 2.21
R 0.15 0.38 0.14
3 3 2
qr K, 3.20 3.17 3.24 B>A>C
K, 3.28 3.31 3.30 A4B3C2
K; 3.23 3.40 3.24
K, 3.30 3.14 3.23
R 0.10 0.26 0.07
4 3 2
NPQ K, 5.49 6.66 5.42 B>A>C
K, 5.68 4.71 5.41 AIB3C3
K; 5.87 6.67 5.71
Ky 5.16 6.17 5.66
R 0.71 1.96 0.30
3 3 3
Ya
Y1 » y33 X1 X2 X3 Vi )2 y33
V4 X1 X2 X3
3 FJFw @psu qp $1=0.7560531+0.010623x,+0.031699x,+0.006040x;—
NPO - 0.000395x,°-0.005176x,"-0.000596x3°—0.001926xx,—
0.001260x,x3+0.000042x,x3 (1)
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0.007213x,x3+0.000240x,x3 ()
$3=0.5957751+0.041945x,+0.125160x,+0.023847x3—
Yioya 3 0.001559x,°-0.020435x,°-0.002353x3°~0.007605xx,—
X1 X2 X3 V4 0.004975 x,x3+0.000166 x,x3 3)
o on x 3 y4=3.0090421170.3131132x170.9342992er.178016x3+
0.011641x,%+0.152541x,°+0.01756 1x3%+0.056769x x>+
FJFyn ©@psu  gp 0.037134 x,x:—0.001236 x,x3 )
ya  NPQ 3
NPQ o»
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XoX3

[23]
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Sulphur Application, Water-controlled Irrigation and Fertilization
on Chlorophyll Fluorescence Parameters in Leaves of Blueberry

ZHANG Huihui', ZHOU Lin? LIU Kun', LI Kexin!, WEI Dianwen?, ZHANG Yue*"

(1 College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China; 2 Natural Resources and
Ecology Institute, National and Provincial Joint Engineering Laboratory of Wetlands and Ecological Conservation, Collaborative
Innovation Center for Development and Utilization of Forest Resource, Characteristic Animal and Plant Utilization Engineering

Technology Research Center of Heilongjiang Province, Heilongjiang Academy of Sciences, Harbin 150040, China)

Abstract: The effects of sulphur powder application, water-controlled irrigation and fertilization on chlorophyll fluorescence
parameters in leaves of blueberry were investigated using orthogonal design. The main objective was to identify the order of the
three factors and the best level on PS  reaction center function in leaves of blueberry. The results showed that PS  reaction
center function in leaves of blueberry was affected by the three factors obviously, and the fluorescence parameters under different
treatments were significantly better than that of control. Range analysis and partial least squares regression showed that the effects
of the three factors on PS  reaction center function in leaves of blueberry followed the order: water-controlled irrigation>
application of sulphur powder>fertilization. In addition, quadratic term coefficient of partial least squares regression equation
showed that the three factors had the most suitable range. The opposite effect occurred out of this suitable range. Comprehensive
analysis suggested that the best agronomic measures in the Greater khingan mountain area of China are: 70-80 g/m? of sulfur
powder, soil relative water content at 45%—60%, potassium sulphate fertilizer of 5-7.5 g/plant.

Key words: Blueberry; Orthogonal design; Sulphur; Water-controlled irrigation; Fertilization; Chlorophyll fluorescence



