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Fig. 1 Monthly precipitation and average temperature from 2002 to 2011 in Red Soil Ecological Experimental Station
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Fig. 2 Changes of soil water contents in red soil profiles under different manuring treatments from 2002 to 2011

8 — 3 ) (P<0.05)
F1 2002—2011 EARFEALIE MK ESTIER®T
3 (30 ~ 100 cm) B EHE KBRS HIZ
1 2002—2011 (CK) Table 1  Fitting equations between monthly precipitation and mean
soil water contents in red soil profiles(30—100cm)under no manuring
(30 ~ 100 cm) treatment from 2002 to 2011
2005 2009 = ) (P)
by + bylnx) 2002 1=0.323+0.012Inx 0.791 0.020
(>0.582  P<0.05) CK 2003 $=0.322+0.0111nx 0.782 0.003
30 ~ 100 cm 2004 $=0.359+0.002Inx 0.582 0.047
( 3 2009 3 (74.8%) 2005 _ _ _
4—6 40.2% ~ 2006 y=0.365+0.006lnx 0.769 0.003
144.0% 2002—2006 2010 5 6 2007 y=0.354+0.008Inx 0.820 0.001
2007—2008 3 6 2008 y=0.359+0.007Inx 0.874 0.000
2011 6 4—8 2009 B B B
2010 $=0.369+0.0051nx 0.846 0.001
9—12 11 2011 $=0.373+0.0051nx 0.851 0.001
(30 ~ 100 cm) x y 30 ~ 100 cm

0.377 0.380 0.389 cm’/cm’ 2
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Fig. 4 Vertical variations of soil water contents in red soil profiles under different manuring treatments from 2002 to 2011
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Table 2 Changes of mean soil water contents (cm®/cm?) and their coefficients of variation (CV, %) in red soil profiles under different manuring

treatments from 2002 to 2011

(cm) CK LM HM CK LM HM
cv cv cv cv cv cv
30 0354dA 3.5 0348 dB 46 0336dB 56 0349aA 56 0345aA 6.5 0338aA 6.7
50  0379cA 3.7 0.373¢B 33 0365¢C 3.9 0374aA 53  0368aA 53  0364aA 49
70 0390bA 3.6 0.381bB 34 0377bC 40 0.385aA 49 0377aA 50 0375aA 5.5
100 0.425aA 19 0414aB 14 0407aC 22 0418aA 37 0408aB 3.5 0404aB 3.6
30 0356dA 2.8 0.353dA 45 0343dB 57 0352dA 25 0349dB 3.6 0.340dC 3.6
50  0380cA 3.5 0.375cB 38  0370cC 39 0378cA 22 0371¢cB 27 0369cB 22
70 0391bA 3.7 0.382bB 39  0380bB 47 0390bA 24 0381bB 25 0381bB 26
100 0.424aA 20 0413aB 18  0408aB 2.1 0421aA 13 0409aB 1.4 0404aC 1.9
30 0371dA 1.3 0.369dA 12 0361cB 27 0363dA 14 0361dA 14 0355dB 1.5
50 0394cA 0.7 0.389cB 07 0382bC 1.0 038cA 10 0381cB 1.1 0377¢C 07
70 0.403bA 0.9 0.395bB 09 0393bB 1.1  0396bA 09 038bB 07 038bB 0.7
100 0.433aA 05 0420aAB 0.6 0.408aB 49 0427aA 0.8 0416aB 0.8 0409aC 0.9

P<0.05

P<0.05
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water content during 10 years by aggregated boosted trees (ABT) analysis
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10
SPSS Pearson 30 cm
Q)
x3 R, BAMSESLEIEF LIRS TR ERETRAKMMBEXYE
Table 3  Pearson correlation coefficients between impact factors (manure, precipitation, air temperature) and mean soil water contents and their
coefficient of variation in red soil profiles
30 cm 50 cm 70 cm 100 cm 30 cm 50 cm 70 cm 100 cm
-0.293" -0.253" -0.225" -0.484™ 0.090 0.242" 0.065 0.450"
0.392" 0.352" 0.301" 0.316" -0.103 -0.164"  -0.093 0.015
-0.190" -0.066 -0.022 0.030 0.106" 0.029 0.026 0.054
** P<0.01 ( ) * P<0.05 ( )
3
2002—2011 [9-11]
(95 30 ~ 100 cm [20]
( 1 3) ( 4 70 cm
10 4—6 37% ~
61% 7—9 8% ~24%
) 2003 4—6
59% 7—9 8%
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30 cm ( 3) (5 362 kg/hm?) (6 603 ~
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2010 12 2011 12 4.2% (=12l
4.1% 5.6%( 4)
100 cm ( 6)
3.7% 4.0% 4.6%
(4 100 cm
£ 4 AANTEIRI P HA LIRS E P LIRS FHEEH T (em’/em?)
Table 4 Change of soil water contents (cm’/cm’) in red soil profiles under different manuring treatments in four different times
2002 5 ( ) 2008 12 ( ) 2010 12 ( ) 2011 12 ( )
(cm) CK LM  HM CK LM HM cK LM HM cK LM HM
30 0.353a 0.349b 0.346b 0357a 0.347ab 0337b 0362a 0359a 0.357a 0355a 0356a 0.347 a
50 0.374a 0371a 0.368a 0373a 0.362a 0.363a 0.388a 0.389a 0.385a 0378a 0.375a 0.365b
70 0.380a 0.374a 0.371a 0378a 0.375a 0.371a 0396a 0.392ab 0.386b 0.392a 0.378b 0.381 ab
100 0.422a 0411a 0.408a 0412a 0.398ab 0395b 0427a 0417ab 0.410b 0417a 0.406ab 0.402b
P<0.05
(
4 )
10
4
70 cm
7—10 11
30 ~ 70 cm
80%
> > 2005
2009 (y=bytb;lnx)
(30 ~ 100 cm)
(>0.582 P<0.05)
50cm 100 cm
ABT

30~ 100 cm
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Relative Impact of Climate and Long-term Manuring in Shaping Water
Variation in Red Soil Profile During Different Hydrological Years

QIAN Hai-yan"*’, CHEN Ling', SUN Bo"

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Office of the Mountain-River-Lake
Development Committee of Jiangxi Province, Nanchang 330046, China)

Abstract: It is important to improve soil water effective storage for enhancing soil basic fertility. The long-term changes of
water contents in soil profiles were studied by using a 10-year lysimeter experiment in an upland red soil under continuous
maize cropping with manure application. The field experiment involved three treatments: no manure (CK), low-rate manure
with N 150 kg/hm? (LM), and high-rate manure with N 600 kg/hm? (HM). The changes of volumetric water contents in soil
profiles from 30cm to 100cm depth were observed from 2002 to 2011, and the relative impact of environmental and human
factors (precipitation, air temperature and organic manure) on soil water variation was evaluated by aggregated boosted trees
(ABT) analysis. The mean soil water contents in different depth of soil profiles were decreased in the sequence of wet years
(0.389 cm*/cm’) >average years (0.380 cm®/cm®) >dry years (0.377 cm’/cm’). There was a significant logarithm regression relationship
(>0.582, P<0.05) between monthly precipitations and mean soil water contents in whole soil profiles (30—-100cm) except for
2005 and 2009. Under the same manuring treatment, the mean soil water contents showed a significant difference among different
soil depths in both cropping and fallow seasons of wet and average years, but not in the fallow season of dry years. The mean soil
water contents in different soil depths were significantly but negatively correlated with the manure application rate, showing an
increased soil water utilization with long-term manuring. Precipitation and air temperature were the dominant factors controlling
the changes of soil water contents in the upper soil layers (30—70cm), which showed a relative impact of more than 80% by ABT
analysis. However, the relative influence of precipitation on the soil water variation decreased with soil depth, while that of
manure application increased. Manure application became the dominant factor controlling the soil water dynamics in the deep soil
layer (100cm) during average and wet years.

Key words: Upland red soil; Soil profile; Volumetric water content; Organic manure; Dominant factor; Hydrological year



