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Surface volume soil water content in grasslands versus bamboo
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Abstract: In order to evaluate the water conservation function under forest soil, a Phyllostachys edulis bamboo
stand and a Leptochloa chinensis grassland in the Tongshan Forestry Farm of Nanjing were selected with four
sets (2 replications) of Decagon Em50 Data Loggers used to measure daily average soil Volumetric Water Con-
tent (VWC) at depths of 5, 15, and 30 cm with air humidity measured at a 2.0 m height for a year. All data
were recorded continuously every 15 minutes. Results in the bamboo stand and grass land showed that (1)
daily average soil VWC at 5 em was 33.02%, at 15 cm was 26.16%, and at 30 cm was 30.60% with the lowest
(at 15 em) having the greatest root weight, root length, and soil compaction. In the grassland daily average soil
VWC at corresponding depths was lower than the bamboo stand. For the 0-40 cm soil layer, the average annual
VWC in the bamboo stand with thick litter on the ground was 9.12% higher than the grassland, improving by
43.41%. (2) For each land use type the average annual CV for daily average soil VWC was negatively and
significantly correlated (R*>0.9, P<<0.001) to average annual soil VWC, varying between 8.70%—16.80% in
the grassland and 13.9%-16.4% in the bamboo stand. Thus, due to plant roots and litter, daily average soil
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VWC in corresponding soil layers of the bamboo stand had better water conservation capabilities than the
grassland. It is believed to be useful in water conservation forest construction with bamboo. (3) Simulated with
exponential function model, seasonal daily average soil VWC correlated significantly (R*>0.9, P<<0.001)
with rain day interval for different soil layers, which could be used to help predict drought and to assist in
drought control management. [Ch, 5 fig. 3 tab. 23 ref. ]
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5, 15, 30 cm TR RS K 5L 0~10 1.0 38.8 15.1 53.9 29.2
WEEM N EEZ RGBT EREE 10014 35.2 6.0 412 14.8
WK, IBMIHKESEHM 5 cm 1 5 20~30 1.49 35.2 5.4 40.6 6.7
IKANTT 22 AN HE R 2, 2 B4 ek 30~40 1.54 343 4.6 389 24
f&%iﬁ%%ﬁ\%*ﬁﬂjiﬁ%ﬁuﬂﬁﬁ 0~10 1.30 39.9 114 51.3 25.8
e, BRABEBAKPEY g 0 M08 oo -
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REZN BB B . BATARS em 5 30 em HIEIRF S KR LE 6-10 A AT A H B3 (P=0.05) /T 15
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Figure 1 DASVWC of 5-30 ¢m depth in bamboo forest during one year
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Figure 2 DASVWC of 5-30 cm depth in grassland during one year
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lanceolata k1 1.5~2.0 F%, FH [ 3.0 £5 0, U B K AR AT 3R 32 J2 [7] 28 DX 3 2 R A8 -2 AR AR 11
T 2.0 f5 0L B, R 3.0 5L BT, RHERST, WOKFRN S B EE R, 10 em DUN R EAT
MR BT . RHERS, PRHERSE KNI, 30 cm HIEEKEMMT 5 em JZTW R E S
T 15 em, FHLHHE S om R4V EOKE BT BATAR RIEOK Sy, R HIER 2R 19.58%, &
Frbk 5 em o5l 33.02%, HiE NG H W 59.25%, FEH 15 em + AR X &K O BT 15 em 1Y
84.22%, HiHh 30 cm +IEAE S KE N BAT 30 em 2R HIER 69.17%, LL S em AR & KA
22 0~10 m, 15 cm ARSI 5K LT 10~20 ecm, 30 em AR 355 K 203 20~40 mm, A {7
Y5 1 B AT AR 0~40 em T34V EOK BRI L 9.12%, 427 43.41% ., RKIIBATH S em 5 30 cm
J2 TSR K 3 A RE D UL TR, VR N R B AT AR B B R T R K i A AL RE T o
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Table 2 Statistical parameter of DASVWC of different depth in oak forest and grassland during December, 2010 to March, 2011(n=365)
Jr ZE R B b e H S 2 A KR R

. R H B K P % PISLFRTr 2258k, BIME2E Sk i P

EBAAS em, FHS em 33.026 4, 19.586 8 F=1.734 8, 1=47.014 0 0.000 1
EBATA LS em, HH 15 em 26.117 3, 21.995 8 F=49819, 1=16.770 7 0.000 1
EAT 30 em, FHEL 30 em 30.6555, 21.2050 F=3.7925, 1=46.188 1 0.000 1
EMS em, BT 1S em 33.026 4, 26.117 3 F=1.030 6, 1=21.618 9 0.000 1
EAMS em, EATH 30 cm 33.026 4, 30.655 5 F=2.186 2, 1=7.754 0 0.000 1
EAM S em, FATH 30 em 26.117 3, 30.655 5 F=1.075 3, 1=14.565 7 0.000 1
Hih S em, Fih 15 em 19.586 8, 21.995 8 F=2.959 6, 1=12.048 3 0.000 1
Hih 15 em, Fb 30 em 21.995 8, 21.205 0 F=1.353 8, 1=5.129 4 0.000 1
il 5 em, FHl 30 cm 19.586 8, 21.205 0 F=1.108 2, 1=7.550 0 0.000 1
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AR RECES T 8.70%~16.80%, FI A 1S KRR SR X M2, ARF 3 5K A8 S R A0 3 iR
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Figure 3 Seasonal CV variation of DASVWC at 5-30 Figure 4  Annual CV variation of DASVWC at 5-30 cm soil
cm soil depth in grassland and bamboo forest depth in grassland and bamboo forest
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TR TR MRS . ESE . Ratk, B T RFESERFEONREAREZ S . Eatx) 1 a W BIRSHEIRZ
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Figure 5 Deterioration of DASVWC at 5-30 c¢m soil depth in grassland and bamboo forest
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Table 3 Simulation of DASVWC in different period of two types of land use
ot TSRS H EEYURIN
1
cm (X /WA R? AL A R?
5 y=19.2210> 0.950 0 y=37.334 0% 09715
2012-06-14 15 y= 23.419¢ 0% 0.990 2 y= 22.054e700173 0.996 1
30 y= 22.297e 0% 0.993 5 y=35.545¢ 0017 0.966 0
5 y=21.117e002% 0.981 0 y=39.966e 0% 0.988 6
2010-07-28-08-13 15 y= 24.507¢ 003 0.997 4 y= 24.153¢7008% 0.990 6
30 y= 22.688e 0™ 0.984 7 y=37.931e01% 0.990 7
5 y=20.590e 28 ¥ 09130 y= 347760108 0.933 0
2010-11-18-12-09 15 y=21.983e 0032 0.993 3 y= 28.963e 010 0.939 2
30 y=23.325¢ 001 0.965 4 y= 31.955¢ 00104 0.934 1
5 y= 21.880e 207% 0.923 3 y= 33.929¢ 0078 0.993 4
2011-03-01-03-17 15 y= 23.115e 0032 0.907 8 y= 32.157e 00124 0.981 4
30 y= 21.669¢ 0045 0.906 8 y=30.838e 007 * 0.995 6
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PGk L 2 9.12%, $& 43.41%, TR Y0 5 10 BT AR HE 3 B 9 3 B M Y K A i A R
HER BT o
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