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Effects of different saline water irragation on chlorophyll fluorescence parameters in

cotton and the soil salt content
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050051, China; 3. Institute of Agricultural Resource and Environment, Hebei Academy of Agriculture and Forestry Science,
Shijiazhuang 050051, China)

Abstract: [Objective] There is a shortage of fresh water and abundant shallow saline water in Hebei Low Plain. This research
aims to make scientifical and reasonable use of saline water resources. [Method] The field experiment with five treatments (CK,
freshwater irrigation; T1, blended irrigation by mixing fresh water and saline water into 3 g-L ' saline water; T2, rotated
irrigation of 5 g- L™ saline water with fresh water; T3, direct irrigation with 5 g-L™" saline water; T4, irrigation before sowing no
irrigation in bud stage) was conducted to study cotton growth, chlorophyll fluorescence parameters, communication and
transportation of soil salinity based on short-term saline water irrigation experiment at the 3™ and 4" year. [Result] The results
showed that the T1 and T2 treatments had no significant differences in seedling emergence, plant height, dry matter weight, leaf
area index, chlorophyll fluorescence parameters, yield, and pre-frost cotton rate compared with CK. While, there was an
increasing tendency in soil salt content, the plant growth was not impacted, either. In comparison with CK, growth indicators and
chlorophyll fluorescence parameters of the treatment T3 decreased significantly, but salt content in 0-100 cm depth of soil layers
increased evidently. To sum up, the treatments T1 and T2 did not show obvious negative impacts on cotton growth.
[Conclusion] From the perspective of soil quality and efficient use of saline water, the blended irrigation pattern (mixing
fresh water and saline water into 3 g-L ™' saline water) and the rotated irrigation pattern (fresh water and 5 g+ L' saline
water) of saline water utilization can save freshwater, but do not decrease cotton yield. The study provided an important
technical reference for use of saline water irrigation of cotton.
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Table 1 lon compositions of irrigation water with different salinities used in the experiment

WK A B BT Ton concentration /(mmol-L ")
Salinity of irrigation water /(g-L™") Ca2t Mg>* K* Na* SO~ HCO;~ Cl™
IR 7K fresh water (CK) 0.73 0.84 0.14 10.86 5.81 1.01 7.67
3g-L! 0.93 1.92 0.19 41.14 13.65 1.19 34.42
5g-L7" 1.08 2.57 0.22 72.25 20.16 1.27 58.43
1.3 WEREMNET E KFEAN

1.3.1 e, THEFGE S 20 KA S5
R(RNEA L MEEE T ) 1A
wmr .

FE =55 7B JE R B X 100% (1)
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2T A BE B AR AR o B 3 BRAEARR T 105 'C&
H 30min J5 75 CHLZEEE, KA T 505
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Fig. 1 Full stand establishment for each treatment
from 2015 to 2016
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Table 2 Changes of dry weight accumulation and plant height under condition of different utilization
ways of saline water irrigation
A yogEll FURR ¥ 5 Dry matter weight /g ¥k %5 Plant heigh /cm
Years Treatment 06-25 07-20 08-20 06-25 07-20 08-20

2015 CK 157+1.1a 787+59a 183.8+79a 537+26a 882+39a 1051%4.0a
T1 16.1+12a 77.6+57a 183.1+7.0a 53.84+25a 894+31a 1056+4.7a
T2 153+1.16a 77.1+2.8a 178.0+9.5a 53.8426a 882+3.1a 1068+44a
T3 134+09b 672+£59b 1642+59b 47.6+£19b  751+£3.6D 934+2.7b
T4 127+1.0b 64.0+55b 148.8+6.6¢ 46.1t1.6b 70.1x3.4b 849+45¢
2016 CK 18.6+09a 9274+52a 200.1+106a 56.1+3.1a 958+3.0a 1164+38a
T1 17.7+0.8 a 92.8+74a 1963%+75a 56.5+34a 9494+29a 117.1%51a
T2 182+09a 89.5+79a 1988+129a  564+29a 98.1+39a 113.1+4.0a
T3 147+£09b 734+65b 1745+7.60b 482+3.1b 828x+34b 103.2x4.1b
T4 155+1.0b 759+55b 176.6+84b 50.1+24b 81.3+4.8b 104.1x3.8b
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Note: Different lowercase letters followed the same column labeled indicate significant difference at the 0.05 probability

level in different years.
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Table 3 Effects of different utilization ways of saline water irrigation on leaf area index

Ay Aib 3 H 1 Date

Years Treatment 07-20 08-20

2015 CK 0.58+0.03 a 2.43+0.07a 342+021a
T1 0.5740.02 a 2.46+0.08 a 3.35+022a
T2 0.59+0.02 a 2.45+0.13 a 3.49+0.19a
T3 0.471+0.05b 2.03£0.08b 2.961+0.17b
T4 0.461+0.05b 1.98+0.08 b 2.56+0.13 ¢

2016 CK 0.46+0.03 a 2.83+023a 3.77+£02a
Tl 0.471+0.04 a 2.76+0.15a 3.73+02a
T2 0.484+0.03 a 2.72+0.15a 3.72+0.19a
T3 0.38+0.04 b 2.22+0.10b 3.07x0.11b
T4 0.35+0.04 b 2.18+£0.06 b 2.941+0.17b

T AN VARG R 90 B0 J5 /NS 5 BEAR R 7R 0.05 KF 22 57 B 3%

Note: Different lowercase letters show significant difference at the 0.05 probability level in different years.
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Different lowercase letters at the same date of investigation show significant difference at the 0.05 probability level.
2 AEBAFAARN PSIZARUEHE PSI RUEAERLEERZBH M,
Fig. 2 Effects of different utilization ways of saline water irrigation on the maximum photochemical efficiency, the
PS Il photochemical efficiency and the PS |l photochemical quenching of leaves of cotton
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Sample was taken on July 28, 2016
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Sample was taken on October 25, 2015
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Sample was taken on October 29, 2016

B3 ARERAFMAARXT 0~100cm +EESEEMTH
Fig. 3 Changes of 0-100 cm soil salt content under condition of different ways of salty water irrigation

x4 AERBAABAXTREFEREMREZNETL
Table 4 Changes of grain yield components and yield under condition of different utilization ways of salty water

Ay 4k 7 R P AL 7™ AL
Years Treatments BollsNo. perplant  Boll weight /g Lint yield /(kg-hm™2) Ratio of yield before frost /%
2015 CK 203+10a 6.641+0.17a 3751.0£163.7 a 852+1.8¢
Tl 208t13a 6.48+0.16 a 3670811193 a 859+1.6¢
T2 21.1=1.8 ab 6.51£0.17 a 3694.7+189.0a 86.0t2.3¢
T3 182+1.2b 6.231+0.19 ab 3475.6%£92.7b 89.5+1.8Db
T4 13.6+12¢ 5.804+0.17 ¢ 2565.3+87.6¢ 98.8+0.5a
2016 CK 233%1.7a 6.72+0.20 a 39853t 1474 a 82.6+1.8D
T1 227%+13a 6.65%£0.19 ab 4019.0£164.0a 83.1+1.3b
T2 226+12a 6.731+0.16 a 38743+91.6 ab 82.84+1.7b
T3 199+1.4b 6.361+0.10b 3654.3£136.6 be 854+1.2ab
T4 193+1.0b 6.571+0.19 ab 3568.3198.8¢ 88.3+22a

TE AN A AR G 1) 50 B I AN Tl /NG 7 B AR [) 3R 22 e S 45

Note: Different lowercase letters within the column show significant difference at the 0.05 probability level in different years.
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