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Abstract: In order to explore the effects of different soil and water conservation engineering measures on soil productiv-
ity of slope farmland in black soil area, two kinds of soil and water conservation measures ( terrace and ridge ) in
Xingmu small watershed of Dongliao County, Liaoyuan City, Jilin Province in northeast black soil area were taken as the
research objects, and the slope farmland without measureswas taken as the control (CK1 and CK2). The differences of

soil productivity of different soil and water conservation measures at different slope positions and the dominant factors af-
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fecting soil productivity were compared and analyzed. The results showed that: 1) terraces and ridges significantly im-
proved soil quality. Compared with CK1 and CK2 slope farmland without measures, the contents of total nitrogen, total
potassium, available phosphorus, organic matter and clay mass fraction in terraces and ridges increased by 40. 25% and
16. 16%, 9. 14% and 5. 57%, 33.27% and 24. 50%, 30.25% and 7. 94%, 8.47% and 5. 03%, respectively, and the
sand mass fraction decreased by 7. 08% and 12. 35 %. 2) The middle slope position was the most sensitive to soil and
water conservation measures. Compared with CK1 and CK2, the contents of total nitrogen, total potassium, available
phosphorus, organic matter and clay mass fraction in the middle slope position increased by 84. 58% and 30. 15%, 16%
and 8.04%, 48.49% and 38.92%, 38.02% and 11.24%, 18.92% and 9. 21%, respectively, and the difference was
significant (P<0.05). 3) The soil productivity index ranged from 0. 29 to 0. 49, and there were differences in soil pro-
ductivity index under different measures. Compared with CK1, the soil productivity index of terraced fields increased by
24.05%, 65.85% (P<0.05) and 11. 81% at the upper, middle and lower slopes, respectively. Compared with CK2,
the soil productivity index of ridges increased by 10.00%, 49.95% (P<0.05) and 35.20% at the upper, middle and
lower slopes, respectively. 4) The differences of soil water content, total nitrogen, total potassium, available phospho-
rus content and organic matter mass fraction under different measures gradually decreased with the increase of soil
depth. The depth of 0-10cm soil layer was significantly higher than that of other soil layers, while the change trend of soil
bulk density was opposite. 5) Multivariate variance and redundancy analysis showed that the type of measures , slope po-
sition, soil layer, typeXslope position, typexsoil layer had significant effects on soil productivity. Soil total nitrogen mass
fraction had the greatest impact on soil productivity index, followed by soil bulk density. The implementation of soil and
water conservation measures on slope farmland in black soil area increased soil water content, soil nutrients, clay mass
fraction, and reduced bulk density and sand mass fraction, indicating that soil and water conservation measures can ef-
fectively improve soil productivity, and terrace measures are better than ridges; among different measures, the change of
middle slope position is the most significant, which mainly affects the soil productivity by changing the soil total nitrogen
mass fraction and bulk density of middle slope position. It is recommended to give priority to the implementation of ter-
race projects in the middle slope position, and to use total nitrogen and bulk density as key monitoring indicators to maxi-
mize the benefits of soil improvement and productivity improvement of soil and water conservation measures.

Keywords: Black soil area; soil and water conservation project measures; soil productivity; terraces; ridge; slope posi-

tion; soil layer; soil nutrients
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different engineering measures
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PRI AL BB+ BN AR E 2 5 (P<0.01) , 11
AN TN EEZE R (P<0.05) ; LI EF pH ££
AR L E KRB AN IR E R (P<
0.01) , FEARFEIEAL N ZFALE (P>0.05) ; TS K
RIEEEEA . L ERE A N IREEEER(P<
0.001) , fERBIxHE A7 T i EE 25 (P<0.01) ; 113
AP IR BEAR R L B IR R B A R ]
TR R 72 (P<0. 001) , 7ER B L 2R R
FZF(P<0.01)  fER X L2 REDSERix L E R
EEEF(P>0.05),

F2 EEXE BN IESIEMRNXEEREZEMHRRE

Tab. 2 The significance test of the interaction between measure type, slope position, soil layer and soil properties

28 g BYH BHR PN 4 BKE Rkt ¢
Df Total Soil total Available Organic PH fﬁ*ﬂ Bt pH BD Moisture  Productivity
nitrogen potassium phosphorus  matter Sand  Silent  Clay content index
ESid] 3 F 34.705 18.339 0.478 1.424 0473 0389 3.059 1832 1L65 7.331 4.653
Type P e ** ns ns ns ns 0 e o o oo
A ) F 5.429 3.147 0.646 3.609 1173 0.43 0.714  0.246 19 19.05 5.225
Slope position P * * ns * ns ns ns ns ns e s
12 A F 53176 33.035 4563 1397 0233 0232 0871 11625 7413 14.625 221.683
3011 1ayer P *k *k * ns ns ns ns *% *¥ *kx Rk
KA x P 6 F 422 4585 181 2.224 1013 0869 196 0561 4214 3348 3.739
Type x slope position P #* ** ns * ns ns * b ** ** il
RAx+E 1 F 4.555 5.771 1791 1.462 0929 0.715 1023 0435 1778 1.307 1.455
Type x soil layer P o o ns ns ns ns ns * ns ns o
Wi x +2 8 F 0.261 0.328 1.038 2.761 0.471 0608 2.765 0.058  0.303 1.259 0.802
Slope position X soil layer P ns ns ns * ns ns * ns ns ns ns
KA x i x B o I 0.639 0.454 1.199 2.145 1316 1.248 1201  0.074 0945 1161 1.09
Type x slope position X soil layer P ns ns ns " ns ns ns ns ns ns ns

VE e P<0. 001 WS E R E

LFEP<0. 01 AR EE , *P<0. 05 B35 .
Note: *** P<0. 001 is extremely highly significant, ** P<0. 01 is extremely significant, * P<0. 05 is significant.
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Fig. 8 Correlation analysis between each index and productivity index
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