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Abstract; Carbon and water fluxes of cotton field with plastic mulched drip irrigation were measured
using an eddy covariance (EC) technique in 2009, 2010, 2012 and 2013 at Wulanwusu experimental
station, which was a representatively agricultural oasis in northern Xinjiang. The diurnal pattern of mean
monthly gross primary production ( GPP) and net ecosystem exchange ( NEE) showed an obviously
sinusoidal dynamic from June to September, whilst that of ecosystem respiration (R, ) stayed low and
stable between daytime and nighttime. The response of daytime hourly GPP to net solar radiation (R, )
could be expressed by a rectangular hyperbolic function. The variations of maximal assimilation rate (A)
were followed changes in LAI, and the peak value occurred in July. The seasonal variations of GPP and
NEE were close to the cotton phenology, and they almost reached the peak value in July. However,
seasonal variations of R, didn’t follow that of LAI, and the maximum value occurred nearly one month
earlier than that of LAI. Seasonal NEE showed a carbon sink from squaring to harvest period, whilst it
indicated a carbon source before the squaring time as well as after the harvest time. The cumulative GPP
averaged 816. 2 ¢C/m” during the growing season (from April to October) , and more than half of GPP
was partitioned into NEE (meanly —478.6 gC/m”).
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Fig.1 Ten-day average climate data, monthly average soil
water content (0 ~50 cm) and monthly total irrigation depth

at Wulanwusu station
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Fig.2  Evolution of LAI and above-ground biomass at

Wulanwusu station
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Fig.3 Mean diurnal variations of gross primary production ( GPP) , net ecosystem exchange (NEE) ,
ecosystem respiration (R, ) from May to October at Wulanwusu station
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Fig.4 Average daytime and nighttime value of ecosystem

respiration (R, ) and soil temperature from

May to October at Wulanwusu station
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Fig.5 Responses of hourly values of GPP to net solar radiation from May to October at Wulanwusu station
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Tab.2 Estimated parameters in functional responses of
gross primary production ( GPP) to net solar radiation

(R,,) at Wulanwusu station
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A/(pmolem?-s~') 3.91 7.65 30.58 25.76 14.58 4.46

B/(pmol-m?-s~") 77.15 249.92 311.39 375.13 409.73 333.17

A/B 0.05 0.03 0.10 0.07 0.04 0.01
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Tab.3 Sums of gross primary production ( GPP), net
ecosystem exchange (NEE), ecosystem respiration (R, )

and meteorological elements during growing seasons
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MG S/ (gCom ) 796.7 900.1 820.0 747.9

B RGN/ (5Com2) 346.7 395.8 288.1 319.7
VRS RS/ (gCom~2) —450.0 -504.3 -531.9 -428.2

KB &R/ (Wem ™) 178.5 181.0 168.3  167.8
SR/ °C 18.7 18.5 19.9 18.7
F& 7K it /mm 163.2  190.8  62.5  157.5
TKIEJE 2% /kPa 1.2 1.5 1.6 1.2
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Tab.4 Comparisons of sum gross primary production ( GPP), net ecosystem exchange (NEE), ecosystem

respiration (R, ), ratios of NEE to GPP and R, to GPP between mulched and non-mulched crops during growing season
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