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Table 1 Basic physical and chemical properties of the soils in the experiment fields

A BB i At ) A B AL A 2
b g 7K - Hh s . . . . .
pH Organic matter Available N Total N Available P Available K Available B
Soil fertility level Site . . . . . .
(gkg™) (mgkg™') (gkg™ ) (mg kg™") (mgkg™') (mgkg™")
#EBE 1 Jinxian 1 4.79 25.9 53.3 1. 16 40. 4 242.5 0.27
= High
H#E %t 2 Jinxian 2 4.27 21.4 130. 8 1. 10 32.8 227.8 0.17
H 1% 1 Changde 1 5.82 32.7 113.5 1.31 50.3 60. 6 0.54
#1 Middle
ZEA 1 Taihe 1 4.76 36.6 115.0 1.76 26.2 29.2 0.20
=M 2 Taihe 2 4. 66 34.0 141.7 1. 80 49.7 176 0.43
Z%H1 3 Taihe 3 5.24 15.9 45.1 0. 86 16.6 37.6 0.17
ik Low
H {5 2 Changde 2 5.45 30.3 118.4 1.48 16.3 37.6 0.38
W% 3 Changde 3 5.02 35.4 124. 4 1.54 14.9 50. 1 0.28
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Table 2 Effect of fertilization on seed yield and harvest index of direct-seeding rapeseed

ST 3 Bt 2 i A1 2 B 2 W3 FEE
Treatment  Jinxian 1 Jinxian 2 Changde 1 Taihe 1 Taihe 2 Taihe 3 Changde 2 Changde 3 Average
CK 1310 c/24.6bc 1150d/25.3a 752d/26.2ab 690 e/23.6 b 433 e/23.2ab 187 ¢/23.4b %4 d/27.6a  50d/25.7a  583/25.0
NPKB 2650 a/28.7a 24082/26.0a 1640a/27.2ab 172a/21.9a 1467a/25.4a 82a/19.8a 1092a/289a 880a/28.1a 1585/25.7
PKB 1720b/27.6ab 1500 ¢/26.4a 913 ¢/27.5ab 963 ¢/21.1 ¢  575d/224b 263 d/2.0h 102d/28.1a  28d/26.2a  758/25.2
NKB 1798 b/24.2be 1730 be /24.4a 1495b/27.0ab 645 ¢ /23.3a 778 ¢/23.7ab 643 b /18.5a 461 ¢/27.3a 130 c/2.1a  960/24.4
NPB 1895 b/26.8 abc 1925 b /25.5a 1585ab/28.1a 1172b/21.8 b 1077 b/24.2ab 687 b /20.5a 731 b/28.8a 643 h/28.5a 1214/25.5
NPK 1870b/23.9¢ 1895h/245a 158 ab/25.4h 83 d/20.7d  650d/229b 430 ¢/15.2b 1068 a/26.1a 892 a/264a 1152/23.1

AR FERER R AR E] 2% 535 5% B KBRS« /7 Wi E b 24, 5 oM #4550, Note: Different letters mean significant difference be-

tween treatments at 5% level. The data before the slash “/” is yield, and after that is harvest index
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Table 3  Effect of fertilization on growth at mature stage and yield components of direct-seeding rapeseed
WAKY L GOV COUPRE WP RN BRI TRE
Soil fertility T ) Plant height ~ Root stem diameter No. of No. of No. of pods No. of main ~ No. of seed 1000-grain
reatment
level (em) (cem) 1st branch 2nd branch per plant inflorescence per pod  weight(g)
CK 145.4 be 1.66 ¢ 4.4 ¢ 0.4 d 101.2 d 33.8 ¢ 16.0 b 3.51 ab
NPKB 157.5 a 1.89 a 8.2 a 2.6 a 175.4 a 53.8 a 18.5 a 3.56 a
& Higt
" Then PKB 138.5 ¢ 1.72 be 5.8b 0.8d 123.8 ¢ 38.8 he 17.1ab  3.46 ab
(%1
. NKB 152.5 ab 1.77 be 6.0 b 1.4 ¢ 131.4 ¢ 44.6 ab 17.9 a 3.52 ab
Jinxian 1)
NPB 156.6 a 1. 83 ab 6.0 b 1.6 be 149.8 b 46.2 ab 17.8 ab 3.43 b
NPK 147.2 abe 1.83 ab 6.4 b 2.0 b 154.2 b 50.2 a 18.0 a 3.53 ab
CK 107.5 ¢ 0.97 d 3.7 ¢ 0. 0c 78.5 ¢ 42.3 b 13.8 d 3.49 ab
NPKB 145.7 a 1.57 a 6.3 a 2.2 a 139.3 a 46.7 ab 17.0 a 3.54 a
Middl
ft Middle PKB 124.7 be 1.22 ¢ 2.8 ¢ 0.5¢ 88.2 c 43.5 ab 14.7cd  3.41h
(i1
NKB 138.3 ab 1.37 be 5.0b 1.5 b 122.7 b 41.7 b 15.3 be 3.39 b
Changde 1)
NPB 142.7 ab 1.52 ab 5.3b 1.3 b 121.3 b 44.2 ab 16.2 ab 3.52 a
NPK 144.0 ab 1.43 ab 5.5 ab 1.7 ab 131.2 ab 50.3 a 16.5 a 3.50 ab
CK 52.7d 0.42 d 1.7 ¢ 0.0 b 41.5 ¢ 26.0 b 10.3 b 3.15 ¢
NPKB 93.2 a 0. 88 ab 5.0 a 0.3 a 90.2 a 34.7 a 12.9 a 3.62 a
fik Low PKB 74.0 ¢ 0.53 cd 2.5 be 0.0b 46.3 ¢ 23.7b 10.8 b 3.29 he
(%3
. NKB 80. 8 be 0.77 b 3.0b 0.0 b 75.2 b 26.5 b 10.9 b 3.39 b
Taihe 3)
NPB 78.5 be 0.58 ¢ 3.5b 0.0 b 80.3 ab 25.2 b 11.3 ab 3.65 a
NPK 85.0 ab 1.00 a 3.0b 0.0b 73.7 b 28.0 b 10.6 b 3.26 be

T A [R5 2 R Ab B R) 2% 573k 5% % K F, Note: Different letters mean significant difference between treatments at 5% level
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Fig. 1  Effect of fertilization on N, P, K accumulations in aboveground part of the direct-seeding rapeseed
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Table 4 Effects and recovery rates of fertilizers on direct-seeding rapeseeds in fields different in field fertility

ik i = R it JE 5 48 Wi JIT ek 52 i ) Y %
Fertilizer Site Increment (kg hm ~?)  Increase rate(% )  Net profit with fertilizer( Yuan hm ~?) Fertilizer recovery efficiencies( % )
PEWE 1 Jinxian 1 930 54.1 2 481 37.8
PE%E 2 Jinxian 2 908 60. 6 2 405 57.1
#7851 Changde 1 727 79.7 1771 31.0
Z&H0 1 Taihe 1 758 78.7 1 880 29.3
N Z&#1 2 Taihe 2 892 155.1 2 347 35.6
Z&H1 3 Taihe 3 558 212.0 1180 27.8
# fi 2 Changde 2 990 970. 3 2 690 33.7
H 1% 3 Changde 3 852 3091.7 2 209 23.7
SEH5{E Average 827 587.8 2120 34.5
PEWE 1 Jinxian 1 852 47. 4 2513 30. 4
5% 2 Jinxian 2 678 39.2 1 906 21.5
#7 1 Changde 1 145 9.7 39 8.7
Z&H1 1 Taihe 1 1077 166. 9 3 300 59.5
p Z&H 2 Taihe 2 688 88. 4 1941 35.9
ZE 1 3 Taihe 3 178 27.7 156 17.2
# f8 2 Changde 2 630 136. 6 1738 21.2
#7% 3 Changde 3 750 576. 1 2156 19.4
SEHIH Average 625 136.5 1719 26.7
i 1 Jinxian 1 755 39.8 2 043 96.9
HEWE 2 Jinxian 2 483 25. 1 1092 86. 8
A1 Changde 1 54 3.4 -409 61.1
Z& M1 1 Taihe 1 550 46.9 1325 89. 1
K Z&H1 2 Taihe 2 390 36.2 765 48.8
Z& M1 3 Taihe 3 135 19.7 -128 39.0
# {8 2 Changde 2 360 49.2 661 55.1
#7% 3 Changde 3 237 36.9 230 46. 4
SEHIMH Average 371 32.2 697 65. 4
#E%E 1 Jinxian 1 780 41.7 2 430 —
£ 2 Jinxian 2 513 27.1 1 497
f#i 1 Changde 1 54 3.4 -112
Z&# 1 Taihe 1 898 109. 1 2 844 —
B Z& M1 2 Taihe 2 817 125.6 2558
Z&H 3 Taihe 3 392 91.1 1071
78 2 Changde 2 24 2.3 -215 —
#7853 Changde 3 -12 -1.4 -344 —
SEIME Average 433 49.9 1216

T :2009 4F % 2010 4EBE MK TG MMM R 3.5 T ke ' N B 4.3 58 kg ' ,P,0, K 5.2 8 kg ' LK, 0 K 5.0 98 kg ™', BlAPH 20 9T kg !
Note : The market price during 2009 —2010 was 3.5 Yuan kg ™' for rapeseed, 4.3 Yuan kg ™' for N, 5.2 Yuan kg "' g for POy, 5.0 Yuan kg ~' for K, 0,
20 Yuan kg ~' for Borax.
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RESPONSES OF DIRECT-SEEDING RAPESEED TO FERTILIZATION IN
FIELDS OF RED SOIL DIFFERENT IN FERTILITY

Wang Yin'  Li Xiaokun' Li Yaying'" Li Jifu' Xiao Guobin’® Zheng Wei’ Yuan Fusheng’ Lu Yanhong'
Liao Yulin® Lu Jianwei'’
(1 College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China)
(2 The Research Institute of Red Soil, Jinxian, Jiangxi 331717, China)

(3 Soil and Fertilizer & Resource and Environment Research Institute, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China)

(4 Hunan Institute of Soil and Fertilizer, Changsha 410125, China)

Abstract In order to study responses of direct-seeding rapeseed to fertilization in fields of red soil different in fertili-
ty, and to find out limiting factors of direct-seeding rapeseed in nutrition, eight field experiments on crop response to
NPKB fertilizers were conducted in typical red soil regions of Jiangxi and Hunan provinces in 2009—2010. Results show
that growth of the direct-seeding rapeseed was significantly affected by soil fertilit. The yield of the field with basic soil fer-
tility being high, middle and low was 1 230, 721 and 191 kg hm ~*, respectively. Fertilization promoted growth and nutri-
ent uptake of the crop, increased its seed yield and influenced its harvest index to a varying degree. In all the experiment
fields, Treatments NPKB were the highest in yield at each soil fertility level, The average yield of the treatments was 2 529

2 . . .
in fields low in

kg hm ~ in fields high in soil fertility, 1 681 kg hm ~ in fields moderate in soil fertility and 1 065 kg hm "
soil fertility. Obviously yield of the crop increased with the soil fertility level by a large margin, but the margin tended to
be narrower with the yield going up. The yield-increasing effect of additional fertilizer besides the combined recommenda-
tion followed the order of N > P > B > K, which also indicated the order of importance of the four elements as limiting fac-
tor in nutrition of the crops. However, as affected by different in soil nutrient status, crop response to fertilization in fields
different in soil fertility also varied. Relative yield response to fertilization was higher in fields low in soil fertility, while
absolute yield and benefit responses were still better in fields high in soil fertility. N, P and K recovery rate of the direct-
seeding rapeseed in the red soils was 34.5% , 26. 7% and 65.4% , respectively, which increased with the soil fertility
level. These findings demonstrate that in nutrient management of direct-seeding rapeseed, it is essential to pay high atten-
tion to combined application of N, P, K and B and elimination of nutrient limiting factors, to achieve effective yield in-
crease. Long-term rational fertilization can build up the soil, improve soil fertility and hence sustain high and stable yield
of the crops.

Key words Red soil; Field fertility level; Direct-seeding rapeseed; NPKB fertilizer; Response to fertilization



