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Table 1 Two-factor variance analysis of the effect of shrub shelter and N addition on soil physical and chemical

o+ b A H A 36 >R
TR 11.292™ 1.004 0.400
ISR E 26. 324" 5. 705" 0. 960
pH 0. 549 9.661" 1.084
A LB 8.104™ 4.528" 2. 240°
Ko 1.599 0.287 1.318
TRUA 2 2.219 12,762 0.724
X0 4. 245" 4.388" 0. 506
A 3.859’ 5.073" 1.038

H ¥ P<T0.05,%% P <C0.01,%** P<0.001.

F2 ERBEZEMEAMINTEBELEROZE (FHERER)

Table 2 Effects of shrub branchshelter and nitrogen addition on soil physio—chemical properties(mean+SE)

e 1 R/ TR bt AR/ 5/ AL/ e AL/
MBI gmray e CREKRZpHE (gkg)  (gkg)  (mgkg ) (gkg ) (mgkg )
g'm “ra i3 g-kg g-kg mg-kg g-kg mgkg

NO 29.63+1.66°  3.60+0.16*° 9.03+0.05" 2.5840.35" 0.5640.09" 7.614+0.37" 0.56+0.09" 6.0340.52"
N10 29.6640.64"  3.3340.15" 8.9740.04" 2.9140.16" 0.4940.12* 8.53+1.1" 0.49+0.12" 6.86+£1.28"

FO
N20 30.004+1.93"  2.86+0.47" 8.9840.05" 3.01+£0.13" 0.59+0.16" 8.9040.21" 0.5940.16™" 7.24+1.15
N40 29.50+2.05°  3.2840.44® 8.94+0.05" 2.6840.28" 0.6840.04* 9.08=+1.31* 0.68+0.04* 8.13%+0.60"
YO AR 29.704+1.50"  3.2740.41° 8.98+0.06" 2.7940.28" 0.58+0.12" 8.53+0.98" 7.0741.15" 0.5840.12"
NO 26.19+2.15°  4.14+0.08°  9.03+0.04* 3.0140.38" 0.3340.07" 8.7541.24" 0.3340.07" 6.2440.38"
N10 29.001.57*  3.9040.45"  9.05+0.06* 2.954+0.24" 0.3640.16* 8.09+1.10" 0.36+0.16* 7.29+0.16"

F30
N20 27.634+2.29"  3.44+0.40" 8.9440.04" 3.43+£0.16" 0.44-0.15" 10.2841.49° 0.44+0.15" 7.1340.87"
N40 28.65+1.33"  3.9940.43" 8.9140.06" 3.454+0.21° 0.4140.17* 10.7241.31* 0.4140.17* 7.27+0.56"
YO b2 27.874+2.02%  3.8740.43" 8.9840.07" 3.21+0.33" 0.3940.14" 9.46+£1.60" 6.98+0.67" 0.3940.14"
NO 26.25+2.05°  4.7140.34°  9.05+0.06° 2.6940.22" 0.4340.23* 8.26+0.85" 0.43+0.23" 6.22=0.40°
N10 26.63+2.63"  4.184+0.54* 9.0140.05® 3.1340.28" 0.4840.13* 8.6420.90" 0.48+0.13* 6.34+1.78"

F50
N20 26.31+1.3  4.134+0.67" 8.9940.07" 3.20%0.31* 0.60+0.19° 10.14-+0.69" 0.6040.19* 6.44+1.55"
N40 26.19+2.79°  4.1040.30°  8.93+0.07" 2.594+0.28" 0.6540.11* 10.06+1.52* 0.65+0.11° 6.20+0.71°
YO +hr i 26.344+2.04°  4.28+0.50" 8.9940.07" 2.90-0.37" 0.54+0.18" 9.28+1.27" 6.30+1.12" 0.5440.18"
NO 25.19+41.71°  4.58+0.33*  9.02+0.02° 2.74+0.38" 0.4440.30" 7.08+0.71° 0.4440.30° 6.6340.67"
N10 26.884+2.03"  4.5340.45°  9.00+0.03" 2.8240.34% 0.4440.24* 7.8841.60" 0.4440.24* 7.2141.16"

F70
N20 26.29+2.16°  4.404+0.44*  9.01+0.06° 2.8040.24* 0.5040.17* 9.8441.31" 0.5040.17* 7.0440.24"
N40 25.56+£2.75"  4.0240.10° 8.97-+0.05" 2.88+0.23" 0.7440.04* 10.1741.80" 0.74+0.04* 8.52+0.51"
YO +hr e 22 25.9842.07°  4.3840.39"  9.0040.04" 2.81+£0.28" 0.5340.23" 8.74+1.85" 7.3540.98"" 0.5340.23"

T = W B[R] /NG B Fe R [ — B 35 BE TR B — 8 AR E S [ 078 ik [A] 22 52 W38 (<0, 05) , [Al S AN [R) K5 ) 3R B — 48 A °F
B {ELAE 4 Fb 9 S 7 8 BE ] 25 7 .35 (P<C0. 05) .

2.2 R RGN A A TR T AR A 0k 6 B 0 LB 358 % KA 3 0 (P<<0. 05) (1 1-C) , Tiif 4
—PRER T 2 o A W EERCRE S R RS IORE IR R o ke - 26 R LG o ARUA S B (P<<0. 05) (8]
BRI 55 35945 5 8 B0 (P<<0.05) (I 1-AL B 1-B) . 1-D), A2 5 R0 I % 20 6 I 3 g e IR T4
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Fig. 1

The effects ofshrub branch shelter and nitrogen addition on leaf functional traits of Lespedeza potaninii
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Effects of shrub shelter and nitrogen addition on soil
physicochemical properties and leaf functional traits
of Lespedeza potaniniiin desert grassland

LIN Xiong-kui',NAN Wan-lu',DONG Yue-wei', LI Zhi-gang"*
(1. College of Forestry and Prataculture ,Ningzia University, Yinchuan 750021, China; 2. Ningxia Grassland and
Animal Husbandry Engineering Technology Research Centre, Yinchuan 750021, China)

Abstract: [ Objective] To study the effects of shrub shelter and nitrogen addition on soil physicochemical proper-
ties and leaf functional traits of legumes in desert grassland and their relationships, it is helpful to improve the under-
standing of the growth and development of legumes, and provide effective management measures for improving plant
growth in desert grassland. [Method] Therefore, we used shrub caragana as the sheltering material, and set up four
covering modes,namely 0% (FO,no branches),30% (F30),50% (F50) and 70% (F70). The four nitrogen supple-
mental levels were 0 g/(m®+a) (NO), 10g/m2a (N10), 20 g/(m’-a) (N20) , and 40 g/(m*-a) (N40). [Result]
With the increase of mulch, soil moisture increased, soil temperature decreased, organic matter content increased first
and then decreased, and F30 was the highest; The content of available phosphorus and total phosphorus decreased in
F30 and F50, respectively, compared with that in FO, but soil pH and alkali—hydrolyzed nitrogen were not signifi-
cantly affected by mulching. N addition can decrease soil moisture and pH, increase the content of alkali—hydrolyzed
nitrogen, available phosphorus and total phosphorus, and has no effect on soil temperature and total nitrogen. Com-
pared with FO, mulching significantly increased cotyledon 1 ength, leaf width and leaf area. Under the same mulch, the
chlorophyll content and specific leaf area increased with the nitrogen addition, while the leaf area and the middle width
of F70 treatment decreased with the nitrogen addition. Nitrogen addition had no effect on leaf length and length-width
ratio under different mulch. According to correlation analysis, leaf length, leaf width and leaf area were negatively cor-
related with soil temperature, and positively correlated with soil water content and pH. In addition, chlorophyll was
negatively correlated with soil pH, positively correlated with alkali—hydrolytic nitrogen, and positively correlated
with specific leaf area. [ Conclusion] Irrigated branch mulching improved the soil water condition and was beneficial
to the growth of the leaves of bough. The addition of nitrogen is not conducive to the growth of leaves, but helps to in-
crease the chlorophyll content of leaves to improve the photosynthetic rate and resource acquisition ability of plants.

Key words: shrub shelter; nitrogen addition; soil physical and chemical properties; leaf functional traits; Lespe-

deza potaninii
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