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Abstract; The water-wind erosion crisscross region, located in northern Loess Plateau, is a typical ecologically fragile area.
Soil desiccation occurs frequently under artificial shrubs and grass. The formation of dried soil layer ( DSL) affects eco-
hydrological cycle and threatens vegetation construction and ecological stability. To understand the soil desiccation process
under artificial shrub and grass and to determine their suitable planting years, dynamics of soil water content and
aboveground biomass with growth year for caragana and alfalfa were analyzed in the Liudaogou catchment. The results

showed that soil water was consumed strongly and decreased rapidly under 2—8-year old caragana and 1—7-year old alfalfa.

E€WA : BXKHARFAREETH (41601216)
Y Fs B #A:2019-05-31; % £& Hi AR B #8 : 2020-03-31
# WIRAER Corresponding author.E-mail ; jiaxx@ igsnrr.ac.cn

http ://www.ecologica.cn



3796 JAE = 40 %

After then, soil water was relatively stable, changing slightly between 8.2%—9.0% under caragana and 8.5%—10.5%
under alfalfa, respectively. The DSL was develop at depth of 1—1.4 m under 4—35 year-old caragana. The DSL reached 2.4
m depth, and the thickness of the DSL was 1.4 m under 6 year-old caragana. The depth of DSL exceeded 4.0 m under 9—
12 year-old caragana. There was no desiccation under 2—4 year-old alfalfa, however, the DSL reached at 3.6 m depth and
the thickness was 2.6 m at the end of growing season for 5 year-old alfalfa. The depth of DSL exceeded 4.0 m after 7 year-
old alfalfa. Therefore, in order to decrease the risk of DSL formation, it is suggested that the growth years of caragana and
alfalfa should not exceed 6 and 5 years, respectively. Their corresponding maximum dry biomass is about 5050 kg/hm” for
caragana and 1980 kg/hm’ for alfalfa, respectively. The results can provide scientific basis for management of artificial

vegetation and regulation of DSL in northern Loess Plateau.
Key Words: growing year; caragana; alfalfa; dried soil layer; Loess plateau
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Table 1 The division of soil desiccation intensity
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Fig.2 The boxplots of mean soil water in depths of 1.0—4.0 m of caragana and alfalfa under different years
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Fig.3  Soil water storage at various depths of 1.0—4.0 m of alfalfa and caragana under different years
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Fig.4

Vertical distributions of soil moisture to a depth of 4.0 m of alfalfa and caragana under different years
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R2 FRAEKERTEN 1.0—4.0 m BIHTIEKS R TEFRLSHT

Table 2 Changes of soil water and soil desiccation in depths of 1.0—4.0 m of caragana under different years

H KA/ a FroKiEE % TIEGEKE/mm KA /mm EEEEY SDL/% PR LR 2R/ em
Growing year ~ Mean soil moisture  Soil water storage Water deficit Mean SDI Grade of desiccation  Thickness of DSL

2 21.4 642.9 -90.9(ZAx) 320 7 0

3 19.1 587.0 35.0 280 X 0

4 15.4 474.1 77.9 200 ¥ 40

5 14.6 448.2 103.8 182 X 40

6 11.0 334.7 217.3 101 X 140

7 11.5 343.8 208.2 108 X 120

8 9.4 284.4 267.6 66 HEE 240

9 8.8 263.7 288.3 51 g >300

10 9.0 268.9 283.1 55 HEE >300

11 8.8 263.4 288.6 51 s >280

12 8.2 247.9 304.1 40 JTE >300

£3 FRALEKERERM 1.0—4.0 m FELEKS R HEFRLSH
Table 3 Changes of soil water and soil desiccation in depths of 1.0—4.0 m of alfalfa under different years

HKAFa KA % TR E/mm KT B/ mm T -1 SD1% THRACAR TR/ em
Growing year ~ Mean soil moisture  Soil water storage Water deficit Mean SDI Grade of desiccation  Thickness of DSL

1 21.3 641.1 -89.1(Z4%) 318 T 0

2 16.4 500.4 51.6 219 X 0

3 13.8 422.5 129.5 163 X 0

4 13.2 399.1 152.9 147 X 0

5 10.1 304.6 247.4 80 L=358 260

6 10.9 328.3 223.7 97 L]} S 180

7 8.7 265.6 286.4 52 i >300

8 9.0 266.7 285.3 53 W >300

9 8.8 258.0 294.0 47 JUE >300

10 10.0 302.2 249.8 78 T 200

11 8.5 255.0 297.0 45 e >300
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Fig.5 Changes of the annual maximum dry biomass with plant growth for caragana and alfalfa
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TR 7K A3V N R AR N R 78 8 i A K AR 1—6 4F AR Ko 3 T b e R I b T 7— 12 4R AR K s
W1, T 6 AR AKEREE AT 2 IS R AN, 7—12 AR B A K iR REK R B R T2 R A g/ N
TEERKEE S F,1—3.6 m B2 Z, 7558 10 45 (2013 4F) |, B AL T FEAKFERZMAFT L 1.0—2.0 m T2
KR EN MG A Z AR ] AR E 2.0 m LU FEMELKE DY ) R IX B M S FRw s
FEAE TR, EMELIKAE . PRI, O 7 FE A AT X R AR SRS 3 5 4, HO6H R (% b E B K A= )R 1980
kg/hm? o B 7E B A5 FIAE IG5 4 AR SR B — 8 MK A I 1 e , a0 Sty R/ BT R Rk, B 78 S5 ARl A 4R
PR AEE IR, AEE oK oA, LA 12 T2 B

4 #Hit

ARSCHFSE T # i SR AL AR ek RS A A8 X 7S T Y] /DN Gt Sl PR R e N T8 A e —— A SR R T AN
[ A AR T 3K 43 i) 28 sh A RRAE X 458 T2 08 il 2 , U an S 4518

(1) P 247 2R AT SR s = S 30K )2 TR Ak, B 58 00 0 A8 5 B 2 A7 R KOs . A9 2%
FVE A& AEK SR AR 5 4RI AATE A Piail”  FEIX Z i 38 Sk s Ak i R s/ ) 5 4R 2 5 &1 T+
Ko N R R8N T 8 AR S, IR A Ak TR R RAKIRAS A TEROK R RERAT S5 T E 5 i &R
WESORI B S BB S 4E i K 4E R A A7

(2) THEET 20 SRR SAEPEEANE G, HAE NS 5 4ETT R, 1.0 m IR T2, TR RS
F) 2.6 m; FEAANER 6 FEFFIRIE LT )2 JBEEIR 1.4 mo BRI, R DR 2 HET 2 R ERE B H fE 11X
Hi DX R REAE BRAS R L 5 47, X A9 T B K AE Ak 1980 kg/hm? s 7 45 A AR AR FROR L 6 4F, H X i
b _E i KA 5050 ke/hm?,
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