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Fig 1 Variation of dissolved oxygen concentration at different monitoring points in water supply pipeline (a) and drip tape(b) under

different oxygen concentrations
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Table 1 Effect of oxygenated irrigation on contents of soil available nutrients and organic matter in cotton field

Aib 3 BAA 1 R R BT
Treatment Available N (mg kg™") Available P (mg kg ") Available K (mg kg ™) Organic matter (g kg ")

CK 54.48a 13.01a 146.5a 12.73a

PO 52.38a 11.88a 138.5b 12.30ab

CO 42.82a 12.95a 143.3ab 11.61b

e R —Fh AR R R ZREE (p<0.05) o FIA Note: Different letters in the same column represent significant

difference at 0.05 level. The same below
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Table 2 Effect of oxygenated irrigation on soil microbial biomass in cotton field

ozl 4l A Bactaria T4 B Actinomycetes H.[# Fungi A W15 Amount of
Treatment (10°cfu g™ (10*cfu g™ (10’ cfu g™ microorganism (10° cfu g™')

CK 10.52 ¢ 9.05a 6.62 a 10.65 b

PO 13.51a 8.15 ab 6.52 a 13.61 a

CcO 12.74 b 6.34b 6.95 a 12.84 a
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Table 3 Effect of oxygenated irrigation on absorption and distribution of N, P, K of cotton ( mg plant™ )

Ab B S E WM R Nitrogen absorption
Treatment fRoot Z£Stem fLeaf %Boll M I85> Aerial part
CK 28.05b 172.1a 398.0a 421.2a 991.2
PO 85.90a 201.9a 471.2a 445.6a 1118.7
CcO 25.62b 204.7a 396.9a 413.0a 1014.6
yigu 1§ 25 i & Phosphorus absorption
Treatment HRoot ZXStem MLeaf 4 Boll Hb b5 4> Aerial part
CK 10.83a 42.63a 42.56a 76.26a 161.4
PO 12.29a 49.61a 49.37a 82.64a 181.6
(60) 8.60a 40.63a 43.24a 76.53a 160.4
yusil I Z W Potassium absorption
Treatment #Root Z£Stem i Leaf % Boll M |53 Aerial part
CK 31.56ab 233.5b 235.3a 240.8a 709.6
PO 40.57a 302.3a 315.7a 263.8a 881.8
CcO 25.29b 326.4a 268.8a 260.3a 855.6
FI2 R B A R W
DIEH, M- EHEF N CO>PO>CK, A £ 250t . 2
AEFLPO ., CO Gk HE 2 Jh] 1y 7 Ik 9% 57 34 81 5 35 /K T 2100 .
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Fig. 2 Effect of oxygenated irrigation on cotton yield
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Effects of Oxygenated Irrigation on Nutritional Characteristics of Cotton and
Soil Fertility

RAO Xiaojuan" *> FU Yanbo' HUANG Jian' FENG Yaozu' WANG Zhiguo'’

(1 Research Institute of Soil, Fertilizer and Agricultural Water Conservation, Xinjiang Academy of Agricultural Sciences, Urumqi
830091, China)

(2 Xinjiang Vocational College of Agriculture, Changji, Xinjiang 831100, China )

Abstract [ Objective ] In this study a simulation experiment and a field experiment was carried out,
using the cotton variety of Xinluzao 41 to explore effect of oxygenation of irrigation water on content of
dissolved oxygen in the irrigation water and effect of oxygenated irrigation on soil nutrient, soil microbes,
and nutrient uptake and yield of cotton, the yield of cotton. soil Nutrients and soil microbial quantity in
cotton field was studied. [ Method ] In the simulation experiment, irrigation water was oxygenated with
the aid of a micro bubble generator to four different levels of dissolved oxygen in concentration, that is,
CK without oxygenation, O, 21%, O, 30%, and O, 50%. Concentration of dissolved oxygen in the irrigation
water was continuously monitored in the main pipe and drip-irrigation pipes. In the field experiment,
irrigation water was oxygenated by physical means (PO), by chemical means (CO) and by no means
(CK). [ Result] Results show that in oxygenated irrigation, oxygen concentration in the irrigation water
increased significantly with oxygenation, but decreased with length of the pipe, and decay intensified with
increasing dissolved oxygen concentration, so 12 ~ 14 mg L' was; The optimal concentration of dissolved
oxygen for oxygenation of irrigation water oxygenated irrigation significantly increased yield of the cotton,
which was 11.39% and 11.42% higher in Treatment PO and CO than CK; oxygenated irrigation enhanced
nutrient uptake of the cotton, thus lowering the nutrient contents (NPK) and organic manure content as well
in the soil; Treatment CO was significantly or 27.23% and 9.61% lower than CK in soil ready available N
and soil organic manure content, and Treatment PO was significantly or 5.78% lower than CK in soil readily
available K; Oxygenated irrigation also promoted growth of bacteria, fungi amd microorganisms in the
cotton field. Treatment PO and CO was 28.38% and 21.05%, respectively, higher in soil bacterial population
and 27.86% and 20.63%, respectively, higher in soil total microbial biomass than CK. The difference
between treatments was significant. Correlation analysis of soil nutrient and soil microbial population
shows that the population of actinomyces is significantly and positively relatd to the contents of available N
and organic matter; the population of soil bacteria is to the total amount of microorganism; and the content
of available N is to the content of organic matter. [ Conclusion ] All the findings in this study demonstrate
that cotton roots are very sensitive to oxygen and that oxygenated irrigation can further exploit the yield
potential of cotton, and no matter how much the irrigation water is oxygenated, promote to a varying extent
growth and nutrient uptake of cotton.

Key words Oxygenated irrigation; Dissolved oxygen; Cotton yield; Soil nutrients; Microbial biomass
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