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Regional characteristics of soil moisture and nutrients under
artificial forests in typical loess regions

Ma Chi, Mo Baoru, Ma Quanlin, Xue Rui
(Gansu Academy of Forestry, Lanzhou, Gansu 730070, China)

Abstract: [ Objective] The variation patterns of soil moisture and nutrients under different artificial forests in the
Loess Plateau were analyzed, and the impact of vegetation restoration on ecosystem structure and function was
comprehensively evaluated, in order to provide a scientific basis for the sustainable management of regional
artificial forests. [ Methods] Typical artificial forest plots in loess regions of Gansu Province were selected as
research subjects. Using soil moisture data at a depth of 6 meters and soil nutrient data at a depth of 1 meter
collected from various regions between August and September 2022, the distribution characteristics of soil
moisture and nutrients under different artificial forests in loess regions were analyzed, and the differences in soil
moisture and nutrients under artificial forests across different regions were explored. [ Results] D In different
regions, soil moisture profiles under artificial forests gradually decreased with increasing soil depth, indicating a
progressive drying process. However, when artificial forests reached maturity or aging stages, soil moisture
partially recovered. Geographically, in loess regions of Gansu Province, the average soil moisture under artificial

forests showed an increasing trend from north to south and from west to east. @ In terms of soil nutrients, most
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soils in each region were alkaline, with low contents of organic matter, total nitrogen, total phosphorus, and total

potassium. Alkali-hydrolyzable nitrogen was highest in LLongxi County and lowest in Zhenyuan County. Available

phosphorus was highest in Heshui County and lowest in Tianshui County. Available potassium was highest in

Heshui County and lowest in Zhenyuan County. [ Conclusion] During vegetation restoration in the Loess Plateau,

soil moisture and nutrient distribution characteristics of different microtopographies should be considered, and the

planting principle of ‘right tree in the right place’ should be followed to reasonably configure tree, shrub, and

grass planting patterns to improve the soil environment. This approach plays a positive role in ecological

management in the Loess Plateau.

Keywords: artificial forest; soil moisture; soil nutrients; Loess Plateau; Gansu Province
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Fig.1 Location of Gansu Province and distribution of sample plots
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Table 1 Information of typical artificial forest demonstration plots on Loess Plateau
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Fig.2 Average distribution of deep soil moisture across
different sample plots in study area
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Table 2 Annual average rainfall amount of counties where different sample plots are located
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Fig.3 Vertical distribution and differential normal distribution trends of deep soil moisture in Heshui County
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Fig.4 Vertical distribution and differential normal distribution trends of deep soil moisture in Qingcheng County
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Fig.5 Vertical distribution and differential normal distribution trends of deep soil moisture in Zhenyuan County
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Fig.6 Vertical distribution and differential normal distribution trends of deep soil moisture in Jingchuan County
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Fig.7 Vertical distribution and differential normal distribution trends of deep soil moisture in Jingning County
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Fig.8 Soil nutrient distribution of sample plots across different regions
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Table 3 Soil nutrient contents of artificial forests in sample plots

‘ \ il e L/ A/ A/
B pHA IR/ Y% RE/Y% AR/Y% 28/ % = A N
(mg-kg ) (mg-kg ) (mg kg™ ")

A, 8.50£0.01" 1.304+0.35" 0.10+0.01" 0.10+0.01* 2.23-+0.06“"  51.704+7.49® 6.704+0.53" 144.33+64.51°
A, 8.434+0.12" 1.20+0.44" 0.074+0.06" 0.10+£0.02"° 2.304+0.03"* 50.50+15.69" 8.434+2.40" 114.00+35.68"
A, 8.37+0.06" 1.8040.10" 0.104£0.02" 0.07+0.06* 2.3340.06"¢ 58.90+20.47"  6.83+0.40" 100.67+22.94"
A, 5.70+4.59"  1.9040.95" 0.134+0.06" 0.1040.02* 2.20+0% 67.33+43.01" 7.034+1.04" 98.334+44.81*
A, 8.474+0.06" 1.274+0.50" 0.03+0.06 0.10£0.03" 2.27+0.06“" 56.50+23.14" 6.80+0.36" 93.33+31.75°
Ay 8.43+0.12* 1.034+0.58" 0.03+0.06" 0.10+0.04* 2.13+0.06 " 39.63+28.17" 6.53+0.68" 66.67+28.87"
A; 8.40+0.10" 1.37+0.67" 0.10+0.01" 0.10+0.02* 2.17+0.06 55.30+23.42"  7.134+0.61" 101.67+46.46"
Aq 8.43+0.06" 1.174+0.55" 0.07+0.06" 0.10+0.03* 2.20+0% 45.70+12.64" 6.73+0.60" 101.67+63.71°
A, 5.80+4.59"  1.104+0.61" 0.0740.06" 0.104-0.02* 2.274+0.06“"  50.50+18.00" 6.80=+0.79" 70.00£13.23"
A, 8.4340.12" 1.43+0.67" 0.10£0.01" 0.10£0.01* 2.20£0.02"  58.30+£29.60" 6.87+0.71" 112.67+47.92"
A, 8.37+0.06" 1.0040.36" 0.072£0.06" 0.104£0.03* 2.302£0.01"* 52.874+25.33" 2.604-0.95 111.67446.46"
A, 8.274+0.06" 1.67+1.06® 0.1040.10" 0.10£0.02* 2.2340.06“"  76.33+44.67" 2.87+1.22° 116.67+60.48"
A, 8.874+0.40"  0.93+£0.29"  0.404+0.52" 0.10£0.01* 2.37+0.21™ 45.70+4.16" 4.374+0.06¢ 73.33+£10.41°
A, 8.300.04" 1.1040.10" 0.10%=0.03" 0.10£0.04a 2.60==0.01° 54.10+3.60® 3.3740.32°  105.00413.23"
A 8.30+0.10"  1.13+0.23"  0.10£0.02" 0.10£0.03* 2.33=+0.12" 39.07+16.16"  3.03+0.45 110.00-+13.23"
Ay 8.274+0.06" 1.70£0.89" 0.1340.06" 0.10+0.04* 2.234+0.06“"  69.73+33.51" 2.47+0.93" 85.00435.00°
A,  8.07+0.15" 2.67+1.56" 0.1740.06" 0.03+=0.06" 2.43+0.12" 95.27+37.37*  5.97+1.19" 121.67+30.55"

T AT R RVING S8R R 40 22 57 8 3 (p<<0.05)

25 EA—REANFRAHRSTEFHSEREEN
o2 SRR, A KB 3 pHE N 5~8, K
BKIHRS A ACHAS (2014 4F) A /K HIAR (2011 4E) K
ek C(pH=>T7D , & 7K Hill 81 Oy R P + 38 (pH="5) ;
KA A KA (2014 4E) 5 4 K IR (2011 4D
3 pH A7 7 8 3 22 5 (p<<0.05) . £ 1rH, AR
ARl 2SR ) pH A 22 5 5 3, 5 I AL SRR 5 T A
TR MRZ ], AN R S MOA DL T % i 25 7 B 3 (p<<
0.05), ANFEMHERE A S FRESFADE,
M &Ea BE2ER(Pp<<0.05), MM 1 e
RUFR A7 & WA AR 3 22 S, b R EULE AN [ AR
AU 0] 22 S b 3 KW T il R PR 5 ) A [ 22
T RT VP =  NRT e € = N [ - <1
)+ HE IR FRAEAF R B B 25 5 b pHLH AT WL

A T A LRI O O ek A5 A [ PR b 2 R ] 22
5t 535 (p<<0.05) , (H 25 2 A 208 45 45 A 25 5%
REZE(p=>0.05)(F D,

PR N e S R R N N SR T R VN
(1992 4F) B3R A Ll 5 L pR 3R b 1l 45 + 1 pH (A
FAE R E 25 (p<<0.05). BRI B AS [6] Ak 28 A4 40 55
AN SR TR A AR - L 7 TR S AR I A - 110 7 R S A
(4 pH A 25 5 10 3% 5 B HEA PLT 4 ZUR & i A
2R ORI E A A R AR A A gl
R 55 T A - 1L A TR A8 bR ) 22 R B 3 (p<<0.05) 5 3 Ak
2SN E (B 10) . L8 2 B al A, PR B2 AN TR
b 8] 58 pH B A7 7E 3% 25 5, 10 DG 3 B AN [) bk by
JEH Y A B B A EUR OO S R B B 2 R
£ (p=<<0.05).
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