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Effect of Leucaena leucocephala on soil organic carbon conservation on slope in

the purple soil area
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Abstract: Hedgerow has been widely used to reduce soil erosion. However, little information is available concerning the
effect of hedgerow on soil organic carbon sequestration for various land utilization patterns in purple soil. Long-term field
experiment was carried out to study the effects of Leucaena leucocephala hedgerows on soil organic carbon sequestration.
Surface soil samples (0—20 c¢m) were collected from six south-facing standard runoff plots, with reddish-brown purple

soil, were selected from Soil and Water Conservation Experiment Station of in Anju District, Suining City, Sichuan
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Province, China for experiment. Hedgerows( Leucaena leucocephala ) were planted on contour in plot I \IV .V, and plot I |
I . VI without hedgerows were selected as the control group. Plots I and Il were 10° cropland, plots Il and IV were 10°
economic forest, and plots Vand VI were 15° cropland. The crop planting model of cropland was spring-wheat and spring-
corn continuous cropping, and economic forest land was nectarine colonization. Leucaena leucocephala hedgerows has been
established since 2006. Soil organic carbon ( SOC), respiration rate, soil microbial biomass carbon ( SMBC), and soil
nutrient were measured. Results showed that soil organic carbon density of 10° cropland cropland (2. 85 kg/m’), 15°
cropland (2.37 kg/m’) and 10° economic forest land (3.27 kg/m*) with hedgerows planting for three years were 41.5%
43.3% 32.2% higher than those of control (2.01, 1.79, 2.28 kg/m’) respectively. Meanwhile, soil organic carbon
content , organic carbon density and respiration rate in 10° economic forest land were more greater than that of 10° cropland.
Moreover, 10° cropland increased SOC content, respiration rate and SMBC than those of 15° cropland significantly ; Results
indicated that cropland was more efficient for conservation of SMBC than economic forest land. In addition, SOC and
respiration rate on downhill were significantly higher than those of uphill for the same treatment. However, neither slope
position nor land utilization patterns had significant effect on microbial quotient,which may imply that effects of cropland
and economic forest on the soil conversation and did not differ significantly. The correlation between SOC and soil
physicochemical properties varied with different treatments. Significant positive correlations were found between SOC and
SMBC for 10° cropland, 15° cropland and 10° economic forest land , while SOC and SMBC were negatively correlated with
pH. In addition, significant positive correlations were also observed between respiration rate and SOC for 10° cropland, 15°
cropland with hedgerows, while significant correlation between the respiration intensity and soil organic carbon of 10°
economic forest land with hedgerows. The variation of soil microbial parameters accorded with that of SOC, which may
reflect a change of soil quality. The results indicated that Leucaena leucocephala hedgerows was beneficial to soil organic

carbon sequestration , microbial activity enhancement and improving soil quality.

Key Words: Leucaena leucocephala; hedgerows; soil organic carbon; microbial quotient; respiration rate; metabolic

quotient ;soil quality
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Table 2 Basic characteristics of soil
F A I HHLE/ LR/ LW/ S8/ i AL/ B/ A/
Land utilization pH & SOM TN TP TK AN AP AK
patterns /(g/kg) /(¢/kg) /(g/kg) /(g/'kg) /(mg/kg) /(mg/kg) /(mg/kg)
A Hb 8.03+0.12 9.41+1.52 3.44+0.12 0.97+0.02  21.56+0.46 337.17+2.23 1.89+0.03 76.63+1.21
23N 8.00+0. 13 11.48£1.26  3.67+0.09 1.05£0.04  23.71+0.31 408.15+3.21 1.3320.04 98.39+1.01
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Fig. 6 Soil respiration rate of different slope positions of plots
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Fig. 7 Soil metabolic quotient of different slope positions of plots
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A,
*3 THEANBRSECERAOEXE
Table 3 Correlation between soil organic carbon and physicochemical properties
K HHLB/ LR/ LW/ 48/ R A/ AR/ A/
Plots pH & SOM TN TP TK AN AP AK
/(g/'kg) /(g/'kg) /(g/'kg) /(g/kg) /(mg/kg) /(mg/kg) /(mg/kg)
I -0.954 " 0.983 ** -0.905 " 0.711 0.859 -0.651 -0.964 " -0.999 **
| -0.097 0.296 ** -0.361 0.277 0.376 0.054 0.297 0.317
1] 0.051 0.562 0.283 -0.185 0.185 -0. 196 -0.416 -0.566
v -0.711 0.891 " -0.689 -0.689 0.832 0.035 -0.644 -0.300
\ -0.624 0.592 ** 0.313 -0.362 0.809 -0.127 -0.478 -0.175
A\ -0.792 0.938 " -0.885 -0.928 " -0.849 -0.936 " -0.946 " -0.939 "

w I K (P<0.05) , = = % g /K- (P<0.01)

X5 /N S DR 53 3 S s e SRR | SRR AR R AT A S E T (K 4) ,BE R
T A PR S T R Y e R PR R B S EAE O, SRR = G, R A R Y
10° 154 AT 10° 28 5 AR/ N X - S Ak Wi 55 A HLARAH DG OC Rk 8] T i 2 (P < 0.01) & HH
FREYIE 0 1004 154 b /N DX 3 B 1) S5 HLBRAH G REIE B TR EME (P < 0.01) , EMA
FEIE 1) 10° 2 B HLIF IR A8 5 S5 HILIRA C E RAR B T B &M (P < 0.05) , R L HEMUE Y- a itk 5
A PR AL AR — 30, e e AR

R4 TEANRSREDEEEREXSE

Table 4 Correlation between soil organic carbon and microbial activity indictors

UNES AP / (mg/kg) WEIR % WP E/ (mg-kg™-h™!) T/ (mg-kg™h™")
Plots Microbial biomass carbon Microbial quotient Respiration rate Metabolic quotient
I 0.895 " 0.448 0.953 ** -0. 604
Il 0.940 ** 0.717 0.947** -0.754
| 0.939 ** 0.816" 0.939** -0.795
v 0.3841" 0.046 0.909 * -0.396
\Y 0.925** 0.297 0.952** -0.414
A 0.735 0.215 0.825" -0.483
3 #ig

(1) FRCHT LA R 3 P A P v IR oA LR & A LR | IR E YR S, RO L
WM T = ZTPMRMRT = R R T X B A, SO A GR T = H B

(2) TEREB IR A W RE S o WA ) A i i R )RR R R Wy R AR, AR BFeH T
TCE WA Y R, BT AR T I a3 TR o e R RSO B oo, B B G R T B i A B [ e
KV B AL R A4 R

(3) FEMAH B A R A A B L 22 Dbk AT BLBR 5 A L5 | - SR AR W Rl 35 A O, A L S5 241 AR
K, 5 pH B GUSE AR T 3 BUAR 5 BALE B SC A A ]
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