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Effects of Robinia Pseudoacacia Plantations on Soil

Chemical Properties in Yellow River Delta

DONG Haifeng''?, DU Zhen-yu®, LIU Chun-sheng'*®, LIU Fang-chun®, MA Bing-yao*, MA Harlin®
(1. College of Resources and Environment , Shandong Agricultural University, Tai’an,
Shandong 271018, China; 2. Shandong Academy of Forestry, Jinan, Shandong 250014, China;
3. National Engineering Laboratory for Ef ficient Utilization of Soil and Fertilizer Resources, Tai’an, Shandong 271018, China)

Abstract: Due to serious soil salinization, the Yellow River Delta has become one of degraded ecosystems in China.
Effects of different plantations, including Robinia pseudoacacia pure forest & mixed forest, on soil chemical proper
ties were studied in order to explore the relationships between plantation modes and soil chemical properties
and thus rationally utilize the land resources of large scale saline region. Results showed that creating R.
pseudoacacia in coastal saline effectively inhibited soil salinization and degradation, reduced alkalinity, and
improved soil fertility. The effect of soil alkali salt dischange of mixed plantation was better than that of pure
forest. Soil chemical properties were significantly different under different plantation modes. Soil exchangea-
ble calcium and magnesium did not show phenomenon of accunulation in sruface, but the effective sulfur and
phosphorus did not change significantly. Moreover, there was a certain correlation between the chemical in-
dicators. Soil pH value had significantly negative correlations with total nitrogen, exchangeable calcium and
exchangeable magnesium and there was a significant negative correlation between soil available sulfur and a-
vailable phosphorus. The integrated effect on soil properties in mixed plantation was higher than Robinia
pseudoacacia pure forest. Moreover, the combined effects on soil fertility in different mixed modes were not
the same. The mixed plantation of R. pseudoacacia and Fraxiinus velutina performed the best effects on soil
fertility, followed by the modes of R. pseudoacacia XUlmuspumila &R. pseudoacacia X Ailanthus.
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1
/% /% /% /em /m

R 100 68.5 0.74 17.63 10. 49

RF 75/25 43.3/57.4 0.83 16.32/20. 43 6.53/9.05

RU 50/50 59.6/70. 4 0. 82 16.43/18.71 7.49/9.42

RA 50/50 60.0/44.1 0. 80 17.22/17. 84 7.23/8.51

:R,RF,RU RA “”
2.2 0—60 cm ’ N
2.2.1 X3 #H 45 f pHAE pH
1—2 , . (CK) ,
1) pH
.3 54.42%,79.85%,76.42%  52.97%,
40 % , . ,
43.06%,43.74%,48.52%  A7.74%, pH (2.4 ,
, . X >
0.19%.,2.01%,1.39% 0.89%, X X >
2.2.3 ‘IR BE 4T «C 2,
1 pH
,20—40 40—60 cm
, 157. 28%,
2 1.62%,5.09%,5.45%  3.56%.
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2
/ / / / / / / /
cm (g kg H) (mg+kg ') (mgekg ') (mge-kg ") (g kg ) (gekg M) (mg » kg )
CK 0.759b 34.97c 4,51a 128. 44d 12.17a 0.70a 175.05a
R 0.763b 37.02b 4. 29a 245.09a 11.05b 0.43b 25.28b
0—20 RF 0.783a 46. 00a 3.40b 154. 36¢ 12. 23a 0.41b 18. 08¢
RU 0.776b 38.52b 2. T4c 172.97b 12.69a 0. 63a 31.08b
RA 0.785a 34.11c 2.61c 161. 69b 11.56b 0.38b 33.64b
CK 0.748¢ 3.78d 1.77e 48. 38d 10. 40d 0. 30d 81.70b
R 0.752b 23.84b 4.12b 106. 26¢ 12.45b 0.27d 17. 38¢
20—40 RF 0.777a 29. 76a 6. 84a 159. 71a 13.06a 0.99a 19. 70c¢
RU 0.774a 29.76a 3.33c 130. 48b 12.81a 0.87b 140. 45a
RA 0.760b 21. 44c 2.86d 104. 90c 11. 30c 0.52¢ 140.91a
CK 0. 720d 1. 00d 2.95b 45. 39¢ 10. 89b 0.51c 32.48b
R 0.741c 22.67b 3.31a 95.55b 12. 16a 0.57c 25.97b
40—60 RF 0.773b 23.96a 2.49c 145.73a 12. 83a 1.11a 15. 06¢
RU 0.791a 22.33b 3.59%a 101. 85b 12. 26a 0.90b 198. 50a
RA 0. 754c 21.19¢ 3.11b 154.12a 12.57a 1.05a 171. 10a
CK 0.742d 13.22e 3. 08¢ 74.07c 11.15¢ 0. 50¢ 96.41b
R 0.752¢ 27. 84c 3.91b 148. 96a 11.89b 0.42c 22.88c¢
RF 0.778a 33.24a 4. 24a 153. 27a 12.71a 0. 84a 17.61c¢
RU 0.780a 30. 20b 3.22¢ 135.10b 12.58a 0. 80a 123. 34a
RA 0.766b 25.58d 2. 86d 140. 24a 11.81b 0. 65b 115. 22a
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pH
1. 000
0.886* 1. 000
0.989**  0.825 1. 000
0.482 0. 185 0. 583 1. 000
0.907* 0. 680 0.944* 0.537 1. 000
0.958* 0.900% 0.937*% 0. 540 0.770 1. 000
0. 694 0.923*% 0.619 0. 154 0. 391 0.811 1. 000
—0. 248 0. 084 —0.379 —0.937* —0.435 —0. 254 0.137 1. 000
pH —0. 837 —0.950* —0.800 —0. 389 —0.623 —0.911* —0.952* 0.127 1. 000
—0.918* —0.775 —0.910* —0.261 0.943* —0.769 —0.474 0.116 0.632 1. 000
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4 (Xl*l(l)
X, X, X, X, X; X, X; X; X, X
CK 0.3333 0.3333 0.3333 0.3719 0.3330 0.3333 0.3820 0.6625 0.3333 0.3333 0.3750
R 0.6107 0.4014 0.6531 0.6725 0.9020 0.4865 0.3333 0.3448 0.7168 0.3600 0.548 1
RF 1.0000 0.876 9 1.0000 1.0000 1.0000 1.0000 1.0000 0.3333 0.7409 1.0000 0.8951
RU 0.9217 1.0000 0.7699 0.4033 0.6855 0.8653 0.8323 1.0000 1.0000 0.6202 0.809 8
RA 0.597 5 0.5758 0.5701 0.3333 0.7524 0.4638 0.5221 0.8667 0.9418 0.4752 0.609 9
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