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Hfect o nitrogen applied levels on the dynamics of biomass, nitrogen accumulation

and nitrogen fertilization recovery rate o cotton after initial flowering

XUE Xiao-Fing? , WANGJianr Qo° , GJO WenrQi' , CHEN BingLin' , YOU Jun’ , ZHOU Zhi- Q0" (1. key Laboratory o
Crop Groath Regulation o the Ministry o Agriculture, Nanjing Agricultural University , Nanjing 210095, China; 2. Shandong Province dimatic Centure, Jinan
250031, China) . Acta Ecologica Sinica,2006,26(11) :3631 3640.

Abgract :Quartitative irformetion regarding biomass accumuletion, nitrogen uptake, and nitrogen use dficiency for cotton plant
under varing ervironmental and gromh conditions is required for the devdopment o plant growth nodds and d< for the
asessrent of the contribution of ootton to nitrogen baances in ocotton cropping sysdems. In order to quartitatively sudy the
dynamic characterigics of accumulations of dry metter , nitrogen uptake and nitrogen fertilization recovery rate of cotton plant &ter
initia flowering , two field experiments with different levels of nitrogen application (0, 120, 240, 360, and 480 kg hm™ %) were
carried out in Nanjing and Anyang , sanding for the ecologica conditionsin the midde lower reachesdof Yangtze River Vdley and
Yellow River Vdley in China, repectivdy. The results show thet the tota dry metter and nitrogen accumulation of cotton were
dfected sgnificantly by the gpplication rate of nitrogen fertilizer throughout the gromth period &ter initid flowering. With the
increase of ritrogen application rate, the dry metter firgly increased , and then reached its highest value a 360 kg hm™? in
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Anyang and 240 kg- hm™ % in Nanjing, and the nitrogen uptake anournt reached its highest value at 360 kg hm™ % in Anyang and
Nanjing , repectively. However , the total dry metter (including roots) and nitrogen uptake anount conti nuoudy increased with the
progressdf plant growth eter initid flonvering, and the generd pattern of crop growth folloned a sgroid function of time. The
eigenva ues of the dynamic accumulation nodel with the nitrogen application level of 360 kg hm™ 2 and 240 kg- hm™ 2 for Anyang
and Narjing , regectively , were nore harnonious than that with other trestments. The meximum nutrient uptake rate gppeared
earlier than did the dry metter in dl trestments.

Gotton lint yield was dgnificantly afected by the nitrogen rate o supply at the two experimental dtes . Anong the nitrogen
trestments, lint yield was lower in the cortrol plot (0 kg- hm™?) than in the fertilized plots. At the two experimenta stes, the
yield data shows that nitrogen gpplication sgnificantly increased yidd. Lint yidd increased with the increase of nitrogen application
rate up to 360 kg hm™ 2in Anyang, and up to 240 kg hm™ 2 in Nanjing , and the highest yield was 1789. 7 kg- hm™ ? and 1467. 1
kg hm™ 2, regectivdy. The relationship between lint yield and nitrogen application rate can be described with a quadratic
equation.

The dynamic developments of nitrogen fertilization recovery rate behaved in a very smilar way as the ootton yield did at the
two experimenta dtes. The nitrogen recovery rate and nmomentary nitrogen recovery rate reached their highes va ue a the nitrogen
aoplication level of 360 kg- hm™ 2 and 240 kg- hm™ 2 for Anyang and Nanjing, regectively. Excessve nitrogen delayed ootton
meturity and increased the proportion of vegetative organs, thereby reduced there qudity and lint yield.

Key wor ds: nitrogen application level's; ootton; biomass; nitrogen accumuation; nitrogen recovery rate
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1
Table 1 Hfect o nitrogen levels on total biomass, nitrogen accumulation and yidd o cotton plant

Tb(kg: hm™?) Naa(kg: hm™?) Naaro (kg- hm™ 2) Vi (kg- hm™ ?)
Anyang Nanjing Anyang Nanjing Anyang Nanjing Anyang Nanjing
NO 8596. 3eE 6685. 1eE 173. OeE 103. 9eE 0. leE 53.3dC 1679. 2eE 1106. 9dD
N1 9096. 8dD 8310. 6dD 185. 60D 151.1dD 95. 7dD 77.90B 1740. 8dD 1406. 9B
N2 9723. 5¢cC 9939. 8aA 201. 8¢cC 214.0cC 109. 1cC 87.5aA 1769. 3bB 1467. 1aA
N3 10327. 3aA 9847. 40B 227. 3aA 224. 4aA 123. 1A 83.32A 1789. 7aA 1369. 1cA
N4 10189. 6B 9696. 6¢C 213.2b8 219.1bB 113.1bB 76. 7cB 1750. 4cC 1262. 9dD
Th: Totd biomass;Naa: Nitrogen accumulation anmourt ; Naaro : Nitrogen accumulation amount in reproductive
organ; Yi : Yidd
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Fig.2 Hfect o nitrogen levelson dynamic change o the tota biomassof cotton plant (Anyang, Nanjing)
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Table 2 Dynamic modes of total biomass accumulation of cotton under different nitrogen levels (Anyang, Nanjing)
Treatments Anyang R Narjing R?
_ 946. 13 . _ 7998.1 . w
NO Who = 17724, 3EXP(- 0.0641) 0.991 Who = 17424, 6EXP(- 0.0671) 0.999
_ 9950.0 . s _ 9592.3 . s
NL Wha = 1723 9EXP(- 0.0661) 0.995 Wh = 1726, 9EXP(- 0.0721) 0.99%8
_ 10272.7 . _ 11362.5 -
N2 Whe = 173725 6EXP(- 0.0731) 0.9%9 Whe = 77725 1EXP(- 0.0731) 0.9%3
_ 10690.3 . _ 1148.6 . s
N3 Whe = 77728, 2EXP(- 0.0781) 0.999 Whs = 75722 5EXP(- 0.0691) 0.9%
10822 . x 0995. -
N4 Wha = L 0.999 Wyg = 1 6 0.995

1+ 27.2EXP(- 0.072t)

1+ 19.7EXP(- 0.070t)

n=8,R5 0 =0.695;

metter , the same bdlow * * )

n=6,Rn =0.841;W:

3

: Anyang n=8,R% 1 =0.695; Nanjing n=6 R3 o =0.841; W:Weight of dry

the difference is dgnificant , the smee below

( )

Table 3 Dynamic modds o nitrogen accumulation of cotton under different nitrogen levds (Anyang, Nanjing)

Treatments Anyang R? Nanjing R?
_ 194.4 .. ~ 119.7 ..
NO Nno = 773713 8EXP(- 0.0591) 0.985 Nno = 173715 3EXP(- 0.0631) 0.980
_ 203.0 .. _ 174.1 ..
N1 Nt = 773714 1EXP(- 0.0631) 0.989 Nni = 773716, 7EXP(- 0. 0651) 0.9%0
_ 210.1 .. _ 247.7 ..
N2 Nn2 = 173776, 0EXP(- 0.0751) 0.995 N2 = 173716, 9EXP(- 0. 0661) 0.995
_ 233.9 .. _ 254.9 ..
N3 Whs = 174 18.5EXP(- 0.08L1) 0.998 NNs = 175716, 9EXP(- 0.0671) 0.9%5
_ 266.0 .. ~ 242.9 ..
N4 Nna = 773716, 3EXP(- 0.0731) 0.992 Nna = 773714 4EXP(- 0.0691) 0.9
N: Nitrogen accumulation amount
(1) 2 : 2 .
W > Wi > We > W > W, Wiz > Wae > W > Wi > Whe
2 141 40 36
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Fig.4 Hfect of nitrogen levelson dynamic change of the accumulative rate for total cotton biomass (Anyang , Nanjing)
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Fg.6 Nitrogen accumulation amount of reproductive organ and proportion over tota nitrogen accumulation anmount of cotton plant (Anyang , Nanjing)
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Table 4 Dynamic modds of nitrogen accumulation recovery rate o cotton (Anyang, Nanjing)
Treatrents Anyang R? Narjing R?
_ 16.4 \ _ 50.9 -
NL NAUBw = 1716, 0EXP(- 0.0881) 0.812 NAUBw = 17720, 9EXP(- 0.0711) 0.999
_ 20.4 \ _ 60.9 -
N2 NAUBw = 1736  0EXP(- 0.1001) 0.769 NAUBw = 1718 7EXP(- 0.0681) 0.979
_ 22.0 . _ 437 -
N3 NAUBws = 1753 0EXP(- 0.0921) 0.805 NAUBws = 77718 6EXP(- 0.0701) 0. 986
_ 14.0 \ { 30.3 -
N4 NAUBw = 1773 5EXP(- 0.0721) 0.762 NAUBw = 1713 7EXP(- 0.0731) 0.975
______ NI —=== N2 === N3 N4
23 23
& 06 o2& 2 M Nanjing
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Fig.7 Change of momentary recovery rate of nitrogen of cotton plant. (Anyang, Nanjing)
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kg- hm"? 240 kg-hm ? , 240 kg- hm'? ,
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