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Table 1 Treatments of pot experiment
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Table 2 Soil available nutrients

THORIR pH AL Ca Mg K Fe Mn Cu zn S B P
(cmol/kg) (mg/kg)
HA 5.39 0.40 763 106 351 264 24.3 13 3.0 21.3 17 10.1
B bR 5.43 0.22 897 53 121 234 53.9 5.6 3.0 7.8 17 3.0
[ 6.33 0.04 1851 73 146 121 22.4 1.7 15 3.0 11 45
JEEAH - - 701 182 156 30 12.0 3.0 6.0 60.0 1.0 50.0
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Table 3 Characteristic curve of soil adsorption

JLE SKE] BT (L
Y =0.3622X +4.956 3, r = 0.996 9** Y =0.3252X~-3.0444,r=0.979 7** Y =0.3236X+7.5156, r =0.985**
K Y =0.704 6X + 344.36, r = 0.987 4** Y =0.699 1X +108.08, r =0.990 8** Y =0.5456X +138.6, r =0.997 8**
Y =12.898X + 0.567 4, r = 0.899 6** Y=9.628 7X -9.0817, r=0.884 3** Y =21.656X - 39.673, r=0.8712**
B Y =2.3678X-2.7696, r = 0.889 4** Y =1.9882X-2.0209, r = 0.886 9** Y=1.6854X-1.3613, r=0.9305**
Zn Y =5.628 8X - 6.8875, r = 0.925 5** Y=4.6797X-5.202, r=0.917 7** Y =3.9624X - 5.272, r =0.896**
Mn Y =10.687X + 0.5518, r=0.825 1* Y =13.864X +18.842, r=0.8219* Y=12.94X-5.4725,r=0.8512*
Cu Y =2.153X - 2.4853, r = 0.924 8** Y=1.8716X+2.0182,r=0.878 8** Y=1.7228X~-1.3469, r=0.880 8**
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Table 4 Yields of grain sorghum under pot experiment
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OPT 3.19a OPT 4.78a OPT 4.63a
-CaCOs 2.75ab 86 -CaCO; 3.03¢c 63 +CaCO3 4.58a 99
-Ca 315a 99 +Ca 4.09b 85 +Ca 4.46a 96
-Mg 2.89a 91 -Mg 2.82d 59 -Mg 453a 98
+K 2.65Db 83 -K 428 ab 90 -K 459 a 99
-N 0.77d 24 -N 0.90 f 19 -N 0.55d 12
-P 2.26¢ 71 -P 2.23e 47 -P 291c 63
-S 256b 80 -S 2.62d 55 -S 3.62b 78
+B 292a 92 +B 3.37¢c 71 +B 4.61la 100
—Cu 249D 78 +Cu 4.68a 98 —Cu 457a 99
+Fe 2.70 ab 85 +Fe 46la 96 +Fe 457a 99
+Mn 3.16a 99 +Mn 472a 99 +Mn 3.49Db 75
-Zn 3.05a 96 -Zn 3.73b 78 -Zn 451a 97
-Mo 3.13a 98 -Mo 3.30c 69 -Mo 4.53a 98
CK 0.56 d 18 CK 0.72 f 15 CK 0.54d 12
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Study on Soil Nutrient Limiting Factors of Dry Cropland in Zhangjiajie City, Hunan Province

YIN Li-chu!, LUO Lan-fang®, PENG Yu?, ZHOU Shu-guang?, LUO Jian-xin*
(1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China;

2 Technical Center of Hunan Tobacco Industry Co. LTD., CNTC., Changsha 410007, China)

Abstract: The limiting factors of soil nutrients were identified by systematic application of indicator plant (grain sorghum) and diagnostic soil
analyses (soil adsorption trial and pot experiment) in three different dry croplands in Sangzhi County, Zhangjiajie City, Hunan Province. The results
showed that the available Ca, Fe, Mn and B were sufficient in the soils, which having higher adsorption capacity for P than other nutrients. Compared
with that of OPT treatment, biomass of grain sorghum plant grown under N-, P-, and S-lacked treatments decreased averagely by 79%, 41% and 33%
respectively, it suggested N, P and S are the first, second and third nutrient limiting factors, respectively.

Key words:  Soil nutrient, Limiting factor, Systematic approach, Dry cropland



