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Effects of NH, on K uptake and utilization of different

cotton genotypes at seedling stage
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Abstract In order to investigate the interaction of NH; with K* in cotton seedlings an hydroponics experiment contain-
ing three K* concentrations 0.03 0.5 2.5 mmol/L  combined with four NH; concentrations 0 0.5 2.5 5.0
mmol/L. was conducted to examine the responses of seedling growth K* uptake and utilization to NH;" with two cotton
genotypes Lumianyan 22 and 153018 differed in potassium efficiency in greenhouse. The results indicated that NH,
significantly inhibited seedling growth K* uptake and utilization irrespective of K* level in solution. However K* at
0.5 and 2.5 mmol/L concentration could alleviate the impact of NH," similarly compared to 0.03 mmol/L K* . For ex-
ample dry matter of Lumianyan 22 was reduced to only 76.5% of control by 0.5 mmol/L. NH; under 0.03 mmol/L
K* and to 88.4% and 89.2% of control under 0.5 and 2.5 mmol/L K* respectively. In addition the magnitude of
the NH, effect differed among genotypes. Lumianyan 22 more sensitive to K™ deficiency than 153018 was affected by
NH{ to a larger extent than the latter. Further analysis showed that NH;" had the same effect on K* accumulation of Lu-
mianyan 22 and 153018 but reduced Lumianyan 22 K utilization index more than the latter which may have contributed
to higher sensitivity of Lumianyan 22 to NH;” compared to 153018. Nevertheless we can not conclude that there is in-
evitable correlation between K* — sensitivity and NH;" — sensitivity in cotton seedlings based on the results of this study.
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Table 1 K* content in cotton seed hull Kkernel and seedlings of different varieties

just before being transferred to hydroponics solution

Seed hull Kernel Seed mg/plant
Genotype mg/seed mg/seed mg/seed Seedling with only cotyledon
153018 0.187 a 0.409 b 0.596 b 0.549 b
Lumian}%az.n » 0.201 a 0.547 a 0.748 a 0.726 a
Note P< 0.05 Different letters are significantly different among genotypes at the 0.05 probably level.
2.2 NH{ 22 NHy
153018 2 NH/ 2.5
2.2.1 2 K* 0.03 mmol/L 22
mmol/LL NH;S 153018 17.1% 153018
22 NH, NH;
153018 22 0.5 mmol/L
NH, 0.5 mmol/L 22 NH, 22
23.5% 153018 14.1% NHf 5.0 22
mmol/L 22 43.7% 153018 31.7% NH, 2.5 mmol/L 2.5
NH/ 0.5 mmol/L 22 mmol/L. ~ NHj 22
NH/ 153018  NH, 24.3% 17.1%
5.0 mmol/L NH, 153018
22 NH} NH; NH; 5.0 mmol/L
NH, 0.5 2.5 5.0 mmol/L 153018
14.1% 22.3% 31.7%
NH, 153018
K* 0.03 mmol/L 8.1% 6.3% 27.3%
153018
22 153018 NHf 5.0 mmol/L
22 22 153018 24.6% 22.5%
NH/ NH, 22
NH/ 5.0 mmol/L 153018 0.5 mmol/L.  NH,
NH, 22 11.3% NH,
5.0 mmol/L 153018
22 153018 0.5 2
mmol/L.  NH; 22 2.2.3 2 K*
NH/ 5.0 mmol/L NH; 2.5 mmol/L 0.5
153018 mmol/L NH{ NHy
2.2.2 K* 0.5 2.5 mmol/L 22

mmol/L 153018 22 NH/ 17.3% 153018
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2 NH/
Table 2 Effects of NH; on dry weight K™ uptake and utilization of different cotton genotypes at
seedlings stage under different potassium condition
22 Lumianyan 22 153018 153018 line
K* NH;
K* concentr. NH, concentr.
mmol/L mmol/L Dry matter K content K utilization index ~ Dry matter K content K utilization index

mg/plant mg/ plant &/mg K* mg/plant mg/plant &/mg K*

0.03 0 212.7a b 1.5ab 0.266 a b 313.3a a 2.8aa 0.356 a a
0.5 162.7b b 1.2ab b 0.215b b 269.2 ab a 2.3ab a 0.313 ab a

2.5 161.0b b 1.3ab b 0.201 b b 243.9 ab a 2.2ab a 0.265 ab a

5.0 119.8b b 1.1b b 0.154 ¢ b 214.0b a 2.1b a 0.252 ab a

0.5 0 507.7 a a 25.6a a 0.097 a a 539.8 a a 29.1a a 0.099 a a
0.5 448.6 ab a 22.6 ab a 0.086 b a 496.2 a a 28.1a a 0.092 a a

2.5 421.1b a 22.0 ab a 0.081 b a 505.6 a a 27.2 a a 0.09% a a

5.0 387.2b a 19.3b a 0.078 b a 392.3b a 22.6b a 0.077b a

2.5 0 574.1a a 37.5a a 0.088 a a 565.5 a a 36.6 ab a 0.087 a a
0.5 512.3a a 359a a 0.073 b a 506.2 ab a 34.6 ab a 0.075 bc a

2.5 474.6 b b 31.8 ab b 0.071 b a 564.8 a a 40.0a a 0.080 b a

5.0 469.8 b a 27.5b a 0.069 b a 459.9 be a 31.2 bc a 0.069 ¢ a

P <0.05

Note Different letters are significantly different among NH," treatments at the 0.05 probably level and different letters within bracket are significantly different

among genotypes within the same treatment at the 0.05 probably level. The same below.

NH/ 5.0 mmol/L 153018 NH; -N
23
22 NH, 0.5 mmol/L NH/ N 5.5 mmol/L
153018 NH," -N N 9.1%
NH, K* 0.03 mmol/L
NO; -N
NH; 5.0 mmol/L NH; -N
22
NH/ 0.5 mmol/L 24 25
153018 NH; N  5mmol/L  25%
NH/ 5.0 mmol/L 0.5
mmol/L Zomoza
3 NH, K*
34200 Ix
3.1 NHy 14 h
NO; =N NH; -N 25 8 h
NH,f
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2 NH; 3.2 NHf K*
Britto  Kronzucker %
pH K Ca Mg NH,
K* 20
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