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Fig. 1 Soil sampling sites in and zoning of the middle reaches of the Yangtze River Valley
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Table 1 Regional climatic parameters in the middle reaches of the Yangtze River Valley
AR B2 S4B ) 4 >0 CRUR > 10°CRUR 4 H IR AL
X 35, Annual mean Precipitation during the Cumulative Cumulative Annual sunshine

Area temperature rapeseed growing period temperature >0%C  temperature > 10°C hours
(c) (mm) (c) (c) (h)
TRGHFIRIX P 16.1 719 6173 4791 1 944
TGN IX M 15.1 790 6011 4 887 1575
=2l R X P 17.0 648 6 480 5176 1771
=Rk X M 17.2 773 6 485 5524 1 600

DL G 1 X G, = S X s TR
A H WK B AR N 648 ~ 790 mm, Hid DL T
il L e XA, =il X & s > 0 C R =
MKW EZER bR, KILHHE > 0 CRUEE T TE
6 011 ~6 485C, Hri Z 2l L X FRAK, =24kl
I IX ey s > 10CHRIRAR IR 74 791 ~ 5 524°C,
Horp Z R R X A, =2l X e 44F
H IR 5O R K1 575 ~ 1 944 h, Hivh Z 3l 1Ly
DIRAIR, AP I XA & o
1.2 TEBRMMNES S RIrE

AR B 9T 8 WA R A 2 v AR A B A OB R

5 4634 (Hr Za2GF IR X 37240, 3l 1 b
X1 7024, ZZGHISEIRIX 1 8294, =2l 1l X
156071 ) . TR0 ~20 emAYHHE 3, WE
J7 YR H A 7 skl ), B A HLR
FHSMMAE R R ATRE L, 2ERHEHEIT IR
By B RFH0.5 mol L' NaHCO 248 — A BT
Fefo e ; AR 1.0 mol L' NH,0AcR 22—k
JEOCRE T AR LR IL @Ak, pHRH
ik (KEH2.5:1) o SHEES R H5E A
AL L TR RNV = A8 A& 4 AR 4 b v R
IR RONEEGL, WMFE2PTR

R2 IEFDRpHARIFHE

Table 2 Standards for grading of farmlands by soil nutrients and pH

o A HLET A EER T R EER L]
Iy R bRE . i
SOM TN Available P Available K Available B pH
Standard for grading » » . » »
(gkeg™) (gkg) (mgkg™) (mgkg™") (mgkg™")

1% Level 1 > 40 >2 >40 >200 >2 >8.5

2% Level 2 30 ~ 40 1.5~2 20 ~ 40 150 ~ 200 1~2 7.5~8.5

3% Level 3 20 ~ 30 1~1.5 10 ~20 100 ~ 150 0.5~1 6.5~7.5

4% Level 4 10 ~20 0.75~1 5~10 50 ~ 100 0.25~0.5 55~6.5

5% Level 5 6~10 0.5~0.75 3~5 30~ 50 0.1 ~0.25 4.5~5.5

6% Level 6 <6 <0.5 <3 <30 <0.1 <45

1.3 TIERMEREMHME

DLV B IT AR Dy - 338 g MR AR 3 Y A B A6
TR =) 11 | AR N S AL < w4 I 4 |
FHBUR BE i B BE, 3806 P R 22 50 . AR
R SERAVERYJE, AEArcGISE & Fgk4T HiI4E L
KRTAb B, F A9 B KT A =4 3684 599 1M

Bt (CHoh BRI R X2 6244, 3] 1L X
62 16614, ZZHIFJFIXT 4944, =2kl 111X
12 3154 ) , KIEJE BHF AU 1.22 x 107 hm?,
+ 1R 1 2R 45 18] K ri gin g 37 1 125 57 Ak B A% 11
T XA TR A% JE R B P BT,
LG 345 B - 48 I 2 8] o3 AR A

http: //pedologica. issas. ac. cn



1216 + %

¥l

53 %

2 4R

21 KTHERRMHRMERX T HEFS RpHEE

i =1

2 7t

mEIF~, LEAIES SRS 2R NE
—Fh b I A = B X B T AR X, =

S L b XA P R4 A i e, SME S0k
28.8 g kg 'FI1.60 g kg™'; 3G JEIX A AL A4
ARk, WESNN23.2 g kg 'FI1.33 g kg™

X B RpO ERE A OC, —AGH M X BT R R
Bowm, WA H V]SS T ARG X, AR T

BRI HUTR A RACT 7 A R SR R
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Xk (14.1~14.7 mg kg™ ) o PUAS X ek A 398 R0 75
R 2E BN, BB 493.6 ~ 95.8 mg kg .

EIRER, 45 X A S & 22 TR, PN
0.42 ~0.47 mg kg™'o X TEHEpHF, WL =2
PP (6.5) & T HAL =X (6.0~6.2) .
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MU . 2 RUA 08 & oK P8, SMEAE290 A3
K5 T S R R A SO S AT AR AR, Ab
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Table 3 Mean values of soil nutrients and pH in different rapeseed planting areas in the middle reaches of the Yangtze River Valley

Bk H BB 2R AR b yeat EER L]
SOM TN Available P Available K Available B pH
Area (gkg™) (gkg™) (mgkg™) (mgkg™) (mgkg™)
TEGHERIXP I (n=372) 23.2+7.9 1.33 £ 0.47 14.1+9.5 95.3+£49.3 0.44 + 0.34 6.2+1.0
TGN XM (n=1702) 25.6 + 8.0 1.44 +0.49 14.6 +10.1 93.6+52.5 0.44 +0.47 6.0%1.0
RPN (n=1 829) 24.6 +8.0 1.42+0.48 14.7+9.9 94.7 +47.8 0.42 + 0.44 6.5+1.1
=BGHIL XM (=1 560 ) 28.8+9.7 1.60 +0.56 16.2+10.8 95.8 + 53.1 0.47 +0.55 6.11.0

¥ B I(H + FriE2E Note: The data are mean = SD

22 KIFiEmERMEXTIEGNRER

WE2FT7R, VT SR X 4 584 LT
RO FEFER2G ~ AFUKF, BI10~40 g kg', 3E
B R FLA999.7%, HH34 (20~30 g kg™')
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VE i NE 25 5 45 3% 2 B A AL K3
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TR SHEIREEMECKER, WE3H
N, RIESREE R RE S A VLB AL,
By RIEAR R SR AR R . HAER A E
TR (1.5~20gke™) A3 (1.0~15gke™)
111 x 107 hm?, 5 B HHm AL A990.2%, H
P23 43 1% AT.2%; 19 ( >2.0
g kg™) HIEARA8.48x 10" hm®, Frdi bl K
6.9%; 4% (0.75~1.0 g kg™') KFH3.27 x 10°
hm?, & SR A 2.7%; SZemeZk (Bl <0.75
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Fig. 2 Spatial distribution of SOM and proportions of areas different in SOM grade
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Fig. 3 Spatial distribution of soil TN and proportions of areas different in TN grade
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Fig. 4 Spatial distribution of soil AP and proportions of areas different in AP grade
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Fig. 5 Spatial distribution of soil available potassium and proportions of areas different in AK grade
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Fig. 7 Spatial distribution of soil pH and proportions of areas different in soil pH grade
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Soil Nutrients and pH in Rapeseed Planting Areas in the Middle Reaches of the
Yangtze River Based on GIS

CONG Rihuan' ZHANG Zhi' ZHENG Lei’ MIAO Jie' REN Yi’ REN Tao' LI Xiaokun'
LU Jianwei1+
(1 College of Resources and Environment, Huazhong Agricultural University, Key Laboratory of Arable Land Conservation ( Middle
and Lower Reaches of Yangtze River ) , Ministry of Agriculture, Wuhan 430070, China)

(2 National Agricultural Technology Extension and Service Center, Ministry of Agriculture, Beijing 100125, China )

Abstract [ Objective] Rapeseed is one of the most important oil crops in China, and the Yangtze
River Valley is a major oilseed rape production region of the country, accounting for over 20% of the world’s
mean of annual rapeseed planting area and total rapeseed yield. Farmers in the Yangtze River Valley plant
two or three crops a year to form a rotation system. Rapeseed is planted in winter in rotation with rice,
cotton or soybeans. As a result of such an intensive cropping system, the farmlands are quickly deprived of
soil nutrients and do not have enough time to get recovered in soil fertility. Besides, farmers apply nitrogen

(N) , phosphorus (P) , potassium (K) and boron ( B) fertilizers randomly without taking into account
the demands of the crops for nutrients. Consequently, the farmlands vary sharply in soil fertility or soil
nutrient content from area to area. In this paper an attempt has been made to explore characteristics of the
spatial distribution of soil nutrients and pH as affected by crop rotation system and area in the middle reaches
of the Yangtze River Valley with the aid of geostatistics and GIS technology, so as to provide some technical
support to the efforts of establishing a region-scaled scientific fertilization system for the crop of rapeseed
aiming at high yield, high efficiency and eco-environment safety, and realizing sustainable development of
the agriculture in the region. [Method] Based on the database of the soil survey and sampling carried out in
Hubei, Hunan and Jiangxi provinces during the period of 2013-2014, a total of 5463 soil samples collected
from these provinces were analyzed for six soil indices, such as soil organic matter (SOM ) , total N (TN) ,
available P ( AP ) , available K ( AK ) , available B (AB) , and soil pH. With the aid of the GIS platform
and Kriging method, the farmlands in these provinces were evaluated and sorted into six grades by referring
to the standards for grading of the six indices set for the Second National Soil Survey. In the light of complicate
topography and high diversity of soil types, the region was divided into four cropping zones, i.e., plain
area with double cropping system (P Il ) , mountain area with double cropping system (MII ) , plain area
with triple cropping system (PIll ) , and mountain area with triple cropping system (M1l ) . [Result]
Results show that SOM, TN, and AP contents were obviously higher in the areas with triple cropping system
than in those with double cropping system, which is attributed to the higher multiple cropping index of the
former and resultant higher root residue in the field, increasing SOM. Especially in MI, SOM, TN and AP
reached as high as 28.8 g kg™', 1.60 g kg™' and 16.2 mg kg™', respectively. In terms of SOM, 63.3% ~76.1%
of the farmlands were sorted into Grade Il ; in terms of soil TN, about 90.2% or 11 061 000 hm” were in
Grade I (1.5~2.0 gkg") and T (1.0~1.5 gkg™' ) ; in terms of soil AP, 70.2% or up to 8 601 000 hm’
of the farmlands were in Grade Il (10 ~20 mg kg_l ), and 17.5% and 12.3%, in Grade Il and Grade IV,
respectively. Soil AK did not vary much between zones, ranging from 93.6 to 95.8 mg kg™'. However, the
region still had 182 000 hm” of farmlands deficient in K ( <50 mg kg™ ) . Soil AB did not either, ranging

from 0.42 to 0.47 mg kg™'. It is quite clear that measures should be taken to raise soil AB content in the

http: //pedologica. issas. ac. cn



1224 + 1 2 Eile 53 %

region, especially in the areas with triple cropping system, where about 13.6% ~ 20.4% of the farmlands were
in Grades V and VI. According to the standard for grading in the Second National Soil Survey, the region was
quite high and could be sorted into Grades Il and Il in SOM, TN, and AP, but quite low and in Grade IV
in soil AK and AB. Most of the farmlands in the region were around 6.0 in soil pH, but in areas with triple
cropping system, a relatively high proportion or about 35.7% of the farmlands varied in the range of 4.5 ~5.5
in soil pH. [Conclusion] To sum up, in the middle reaches of the Yangtze River Valley, soil nutrient
status varies from area to area. Especially in the areas with triple cropping system, quite a large proportion of
farmlands need to be raised in soil boron content and ameliorated in soil acidity.

Key words Oil rapeseed; GIS; Soil; Potassium deficiency; Boron deficiency
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