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Short-term promotion effect of household manure on vegetation restoration in

sandy land of alpine pastoral area
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Abstract: In order to clarify whether household manure has a promoting effect on vegetation restoration in the desertified
land of alpine pastoral areas, the short-term effects between household manure and manure from cattle and sheep were
compared on vegetation restoration of sandy land in the Zoige alpine pastoral area, with the effects of the two treatments on
vegetation restoration, soil physicochemical properties, soil microbes and soil enzyme activities. The aim is to assess the
applicability of household manure for ecological restoration in high-altitude pastoral regions facing desertification. The results
showed that both types of fertilizers promoted vegetation growth, with vegetation coverage increasing by over 60% in the
short term. Notably, the pioneer herb Avena sativa effectively formed ground cover. Both fertilizers decreased soil pH,

increased soil moisture content, and significantly increased the content of carbon, nitrogen and phosphorus in the soil, with
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the total nitrogen content exceeding 0.8 g/kg. Microbial biomass carbon, nitrogen and phosphorus in the soil also increased
under the both fertilizers, accompanied by an increase in soil enzyme activities, particularly a 2—3 times increase in soil
urease activity. The short-time function of household manure supplementation in promoting vegetation restoration in alpine
pastoral areas was similar to that of traditional organic fertilizer derived from cattle and sheep manure. Consequently,
household manure appeared suitable for ecological restoration in the desertified land within alpine pastoral areas. It is
recommended to combine the household manure from rural toilet renovation in alpine pastoral areas with traditional cattle
and sheep manure. After undergoing standardized and pollution-free treatment, the mixture can be applied to desertification

ecological restoration efforts.

Key Words: the Qinghai-Tibet Plateau; grassland desertification; vegetation restoration; soil
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55 1 = VD ( Hippophae rhamnoides subsp. sinensis) &M ( Salix myrtillacea) FEFEPEIHE ( Elymus nutans) Bk
J#k ( Potentilla anserina ) | 15 111 5 ¥ ( Kobresia pygmaea) . VU )1 & ¥ ( Carex setschwanensis) | Wk A€ 7L ( Gentiana

straminea) 55
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Table 1 The basic properties of sandy soil in the study area

+4E)2/cm pH {H R K % AT/ (g/kg) R/ (¢/kg) 2/ (g/kg)
Soil layer pH Moisture content Organic matter Total nitrogen Total phosphorus
0—10 7.35+0.05 3.2+0.17 2.78+0.08 0.37+0.03 0.38+0.02
10—20 7.68+0.11 4.48+0.46 2.34+0.31 0.26+0.01 0.23+0.03

1.2 JEtkb 3

e 2 FE VD Mt A AR VA2 R 72 38503, R L G 0 UE A B0 248 S 2R REAE S VD AL AN IE T v, X R
JE A BB SR WA DILIE A B Al B W3R 2, AR SRRk F Y U DR I 0 G I A E 26T, 75
B METIIRIE ; ZEBE AT B T4 M0 DX AE | 388 5 Ao A A 38U A5 Gt isobs o . A7 BILZE T 0 5 e I A P A A
WELLSVR S i AR e IR 225 ke/hm ATt FH S A7 G A0 ) 88 S0 190 24 2 28 0 R 5 Jz o A i o Al e
J&i , A3 R A VD 355 Bt A o S AR el st it 280 D A DX 3R, 38 sk v R R A R b S T (R T g R
B EEIIRY 3—7 em, 5V HIR G5 B,

®2 WHEIENERMER

Table 2 The basic properties of two kinds of manure

eSS Jo R K A LA g s

Types Moisture content/ % Organic carbon/% Total nitrogen/% Total phosphorus/%
ZIEMI AL Household manure 4.52+1.29 18.64+4.01 0.63+0.18 0.27+0.11
£ Cattle and sheep manure 2.37+0.24 20.91+3.76 0.49+0.10 0.19+0.07
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JRAR G BRI IR X VD AR B W — S S ARV A T TR R A2 ) AR A b g ) e
(Avena sativa) YE R Se B RA  RBUE M W BT 5%, TR Z 4R R 15242 (Elymus sibiricus ) FI AR E2F
( Festuca sinensis) , 3R FH 2415 F 1) 2 4FA B0 ( Salix myrtillacea) FTHFFEAE RHREAR Y A T A« HE— 7 2544
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1 mx1 mi 7 k& TR AG FERD TR AERAR I DY 5 5 M8 N BB e 22 "R, D7 A iU R 2 K 2 AR A O SMD, Fb A
YU 25—30 em., FIrA YIRS AR 58K FRERTIE O, BEAR B CRh K 1—1.5 L, P I 9 41
FIAE/ XA/ T 15 mx15 m, 3 D/NXAERE L, 25 FENE AN GEE AL T b 3R MIEAE A DX Bl Fof A A2 2 fE
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TETALAT AL B 25 H VD H (XFIR, CK, control check ) | A= 3= FE AL AP 58 - HEAL 7 H AN ABAE B (4 - FEHE, CS,
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AN FE A T B T AR R (4 £ 25 EAE B VK &, CSR, cattle and sheep manure and vegetation recovery) %<
J£ Jomy B b 7T = 3R ) AT A R &R (S E I AR A 8% VK &2, HMR , household manure and vegetation recovery ) [
BN XL IERE 3 1 mx1 m B/MVETT  FUHINAE 7 em B9 25570 50K 4 0—10 em H1 10—20 cm
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3 3 A 2 MO RN 5 B I A o A kI T S v FE VD b A AR A, S SR I 3, (G4BT,
R 55 BE R 2 28 71.23% , TN 38 ek 0 S Jouf A %o A o K O A 7 Ak 381 A, mT el AT 4 3 FE R O 2 64.31% , P I 28 1y
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2 2 AR AN SR I A A BT AR 1 B0 SR AR I T 50% , M2 1 TG R AR T 65% ; K EE i A Ab ¥
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Table 3 Vegetation restoration under different treatments

ZAR A
i B i . JPLRAES e BRI i 2F R N
s HBEIE gy SRR AR TR g
Vegetation R Willow survival Oat survival Perennial herb . o .
Treatment Oat height/cm L Major distribution species
cover/ % rate/ % rate/ % germination
rate/ %
CK 5.19+1.08b — — — — ﬂfﬁﬁ(Leymus secalinus) =518 (Iris lacteal)
#i . ( Leymus secalinus ) | #t % ( Thlaspi
> Me X (Avena sati N o
CSR 7123415080 672562133 652841235 72.79:1927a 466951255 o) A (duena saiiva ) B £ K
( Elymus  sibiricus ) . " % 3 F ( Festuca
sinensis) M ( Salix myrtillacea)
#i 5 ( Leymus  secalinus ) . #f % ( Thlaspi
s e E (A wa ) | e
HMR 6431511920  59.616698a 53.69:10.17a 67.99+18.36a 50.09210.83a %) » # A (vena saiiva ) & %

( Elymus  sibiricus ) . " % £ F ( Festuca
sinensis) M ( Salix myrtillacea)

ARG AR R R AR BT A A B R RS R M 2R 22 5 3, P<0.05; CK U I Control check ; CSR: 48 S FE LA 91K 52
Cattle and sheep manure and vegetation recovery; HMR , 5% i Jil IR A% #4 % 2 Household manure and vegetation recovery;—: A FHALIZ MY, To TG AT
s

22 HIERILIEbRAEfL

T 2ok A S AR G B I A 7 O A A TR AT, 3R ST 2 R AN 3R 4, A SR AR RN 50 I A
J5 2R E R T L4 pH (H( P<0.05) , IF H & 3 i 7 e % K (P<0.05) , fEAE K BT G, 4438
JE A G I I AT A E T3 XK S AB 8% e 0—10 em J2 3K 31N 7.07% 1 5.55% ., 4= ZE 0 A 5 5 I A 4R AT
D5 AR EI N T LA LR SR WA R (P<0.05) K E I, 4 3 20 R 5 2 il HE AT 7 20K 52
FEREAE 0—10 em 2 HHEA PR 2R A0S i 53N E] 6.15 o/kg A1 4.29 ¢/kg,0.8 g/kg F1 0.85 g/kg,
0.51 g/kgfl 0.4 g/kg, A FFENEFNGEE M NE ML J7 AR 238 0 1 - AL SR 73 % i (P<0.05) ,0—10 cm
JZ IR A N E 81.9 mg/kg Ml 80.77 mg/kg,

2.3 HEERUEY R SRS L

A 2 AT AN G I AEAMIE 7 O YAt AL, IR A PE B A R N3k 5. A= S FENE A Z e I AT
T E I T S REY A Y 5 (P<0.05)  TEA A ZE 1 5 01, A SR FE 0 R0 5 2 I I 4 IE D7 2R 5 A i fel
0—10 cm JZHUE Py it A B 53 3134 N 2 522.37 mg/kg Ml 417.35 mg/kg, 16.68 mg/kg Fl 12.34 mg/kg,
24.76 mg/kgfll 16.84 mg/kg, 4~ -3 M0 A5 e Jl BB AR 5 XAl 8 25 3 T e 15 1 ( P<0.05) , 512 IR
fiti , AR ZEN R ,0—10 em 2 HIEREHE MG N T 2—3 £%, 28 BIHE A 45.92 mg NH,-N ¢™' d™' 1 50.06
mg NH,-Ng™' d™',

2.4 TIEFRLPEBUROCOCR

T 2ok A AR G S AR A 7 OV A A TR, 3SR TR DG PR 2 SR AN 8] 1, e 4R R A0 R
FREMAEAME T 2T, bR AR SRy, HHE pH EA H 3B 5 K i | R4 RIERUE Y
- HEBHE PETE AR A AR AL S B T DG OE R (P<0.05) 5 35500 A - 33 E A B A A 1) AT A B IR M 66 &R
(P<0.05) , + 4565753 F1 - RS P ] 522 1EAH G OC 28, L rb R0 B 05 14 A 850l & AR A R B3 (P =
0.05) , T HEfRUEY a5 RGNS AR L 2 8] 2 B 3 IE A DE 6 R (P<0.05)

A FENE AN G I RE A AE T AL B 3B T A A 25 SR AN 8] 2 3 a4 SR R R I AP AT it
PP AL EE T T A pH (E A 13 BT S K A 40 22 AR, 5 57 3 (P<0.05) , PRRL 3Ry X 445
(FRIT I3 AT DA — | PR AR By 3R H i 2 SRS A SR/ i 5 R, 2R AR E (P=
0.05) ; T P AR AL B J5 20N HHEA HLB R Ak 1 i 45 SR 22 A K, 2 7 3 (P<0.05) . WAL =0T
B RE YR ) A A — | PRI AL BTy 2N SR W i AR S AR A RAH L, 2 R A B E (P=0.05) ;
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Fig.1 Correlation of soil indicators under the two treatments
pH ; 132 pH; MC ; Moisture content , -3 5t £ % /K ; SOC ; Soil organic matter, 134 LT ; TN ; Total nitrogen , 4% ; TP ; Total phosphorus , 47 ;
AN ; Ammonium nitrogen , %% Z%%( ; NN ; Nitrate nitrogen, fil§ 23 % ; AP ; Available phosphorus, & % ; MBC ; Microbial biomass carbon , 13 A= ¥ f %% ;
MBN ; Microbial biomass nitrogen , {4 4 % ; MBP ; Microbial hiomass phosphorus, 4 ¥ i % ; Catalase ; 33 %8016 & i ; Sucrase ; HEWH i ; Urease ;
WK ; ALP ; Alkaline phosphatase , Tl W2
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Fig.2 Distribution of soil indicators under different treatments
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Fig.3 Similarities in soil indicators under different treatments
pH: 3 pH; MC : Moisture content , Jfi &5 7K & ;SOC : Soil organic matter, T34 ML ; TN ; Total nitrogen , 4>%(; TP: Total phosphorus, 4= ; AN
Ammonium nitrogen , %25 % ; NN ; Nitrate nitrogen, il 23 ; AP ; Available phosphorus , 4 % ; MBC ; Microbial biomass carbon , f{/F %) f#% ; MBN ;
Microbial biomass nitrogen , f#{*f: 4 % ; MBP : Microbial biomass phosphorus, ##{4: #) it #% ; Catalase ; it A fL ZUHff ; Sucrase ; JEME AT ; Urease : K ;
ALP ; Alkaline phosphatase , i1 B /% itk
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