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Effects of summer decomposition of yak and Xizang sheep dung on soil nutrients in
the Peri—Qinghai Lake Region
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Abstract: Yaks and Xizang sheep are the primary grazing livestock on the Qinghai— Tibet Plateau. The
decomposition of their dung exerts a direct effect on alpine grassland ecosystems, yet the mechanisms and differences
in how these two types of dung affect soil nutrients remain poorly understood. In this study, the nylon mesh bag
method was used to monitor nutrient release dynamics from fresh yak and Xizang sheep dung of equal dry weight. A
concentric-circle stratified sampling approach was employed to investigate the migration and enrichment patterns of

nutrients released from dung decomposition along the vertical (below-dung) and horizontal (around-dung) directions
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in the soil. The results indicated that: 1) The total carbon (TC), total nitrogen (TN), and total phosphorus (TP)
contents in fresh yak and Xizang sheep dung were 333. 39 and 311.41 g-kg~*', 22.25 and 15.51 g-kg™!, and 6. 95
and 7.47 g-kg !, respectively; 2) After 45 days of natural decomposition, the losses in dry matter, TC, TN, and
TP were 28.58% and 12.82%, 23.68% and 17.85%, 9.35% and 15.54% , and 22.45% and 30.21% for yak
and Xizang sheep dung, respectively; 3) On the 45th day of decomposition, the soil TC content reached its peak
under both dung treatments. The TP content in the soil around Xizang sheep dung was slightly higher than that
around yak dung, while the TN content beneath and around yak dung was higher than that in the Xizang sheep dung
treatment; 4) The enrichment rate for TC beneath Xizang sheep dung was significantly higher than that beneath yak
dung after 45 days of decomposition, but no significant differences were detected in the TN enrichment rates between
the two types of dung in either the below-dung or around-dung soil sampling. In summary, fresh yak dung contained
higher TC and TN than Xizang sheep dung, decomposed more rapidly, and released nitrogen more strongly. In
contrast, Xizang sheep dung facilitated more sustained soil carbon enrichment. Both types of dung promoted
phosphorus accumulation, and nutrient migration was more pronounced in the vertical direction than in the horizontal
direction.

Key words: alpine grassland; yak; Xizang sheep; dung decomposition; soil nutrients; nutrient enrichment

A A F 6 00 B R R AR A =Rk A I - b R A T I R T AR 24 3. 95X 107 hm, o5 7 A B TET AR
(4 54. 6% o JBCHUR N i FE B e AT 2 A AR AT O 2 BUBORS AU AT Sy 24 R R L S R F T R & TR R
o Tyg R S5 R R A AR AR S R RBIE W R SBT3 IR F R B HOE R HEETH b
I W S B0 v R 4 7 SR T, TR 60 %6 ~90 % 1Y 3 43 43 38 Ak BRI AN ZEE 1B 2CHE R AN R S 5 R & Aol
CRE—B R ROYRFR AR R G . RHER A BT LURAE A HL A e AR 3R R S B R B 3
A7 AR AL B AR AR IS R G IR R IR AL I I B e R A 25 R AR e S T BB RS T 5K A 2% 1 o i ok
R, % HE P A B R B R 3R 4 7R AR R o IR SR R, kA U Y SR AT DL B I L e A e A
T I S RN SR Oy A WS P DA B 0 3R 408 BR R AT LR B /INE L (0~20 em) 5% ) - 3 1Y
B SR AE ) A R T DA B i 3R A 0 S B o AR PN SR LR R 2 2R 8RR R I N T - AR R
(2 3 30 0o 2% JROP 208 4F 0] B 4 28 28 R G0 H I K 0, o DU U HE i U o5 R & A & 1 54, 74 %0~
78.79%) IR T R M FIER BN AS LR A AR AL R R AR A S Y 40 B R T T R
53T R WS R A S M 1 S AR W AR W BB LS G N T 14, 2406 F1020. 29 %6, IRl AR T R SR AR W I
P FIRH 6 il 0 7= A, e rp R, AR A R L B- 1, 4- A Y I RN DR 0 35 1 B W SR T 8.4%0.8. 2% NI
6.6%"" . B TAENTE By VT AR P R R £k B8GE AL S B (Leymus chinensis) BB T K B, U8 0 e 2 26 A DL G 4R
MR R SR RE AN A R PR E T 2 R R I s A R R SR, R RN R 2. 50
kgem *B},0~10 cm 4 HE P R AR R E M e = o

A T 2 T e DO P SRR B R R R B e R v A DN AR T R R R A R B K S L A
Fe Ve PR A W LS PR o5 O 00 AR AS B RN U BB A 5 100 HEF 22 BT LR IR 9 10 15 S5 R QISR T Ak AR
0 1) R B IR0 LR 1 A e 0 SRR A L A RS 1 T AL TE A5 R AT AR K 22 R R Ak g
AT, 3 S50 bk B HE T SRR AR RS M IR A RAEAE I 22 S B R A R R A K IR T HE
AR B K e e LT S 6 A G 2 S /N BRI M (R B TR . M EE R BT AR S ) Ak L2 A
Ko A i B g TR A A, S A gt ak AR AN 32 BRBE R (AN R K AR R A R R A W RV O Bh)
0, JHL P A B A R T 5 2 TR R O B R 20 R R T IR B T S AR I AR,
BUFE A8 U JE M0 1Y 53 A HORAFAE 22 59, R 38 08 FE08 v 38 43 1 RO - 38 5% 43 o LA R RE b A 38 R e R 43 I 3F
B B A AN R A S



44 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 4

25 L TIR W 2 AR A X T R IE—UE Y — Y RS W, A B R 202 DL — PR E S AR
B SEXT G AR TE T R 5 R A AL [ Dy E ) K E (R Gt R I AR A B 3 1300 7 Sk e 4 A Al i i
3000 J7 ) | B i £ [i] — b 18] ] — 3 560 b AF 5 4 24 R R 2 245 % - 1 % 43 (0 2 W 43 BT T R AN [ 28 Rk R 2R A
DURRGS 28 5 RN 25 S 1 38 3% 43 78 46 9 W BB 52 1 R G 3R, X i — 20 43 A v 28 1 b 19 5 4 i) iy R RN 5k B HE T
G HAEEE L BT, A DUV 7 i 7 b DX 57 98 B 53 2 R A RIS S 08 S BF 5 X 42 ok T IRLC 8 43 )2
IURE T TR) B W 0 24 T S 20 A B () 3l A5 2R Ak, 5 A E AR SR8 0 T Bk 3R 4 i AS AR, L ) B OAS [] ZE 4 2K
RUTE G i ak o v %k 0 98 5 433 (8] 4 A 00 52 i), 483 735 OC SHE AP 8] 19 050 %) & AR R AE , 2 2 e LU R B2 ) 3. 1) 6 2F 0
JCF ZE A B B IR0 BT S 5 2) 6 A BT S0 i o AR b R 3 SR 40 09 5 ] 3 A R AR ROV 25 5
1 MR5R%E
1.1 AR

A AIRFCH 1 K5 e R — KB RGEE N E BGRB8 00 T W48 10 JO% H 6 M 2
ELVEHGH(36°44'—37°39' N, 100°23'— 101°20" E) , "F- 4K 3100 m'™™ o 5 Jg T oA il g Jir 9 T Y 28 XA M, 45 4 e
KR 400 mm, Z N MIE W HER F5—-9H . &FTLEX TTH AL I Z X 4 AF 1.4 °C &R H
RN —24. 8 C R MH FHRIE A 12,5 °C, B ZER B fb B i, RIS A S m il B . MY TR
B9 B R A KA F (Stipa purpurea) & 7 ¥ (Carex alatauensis) & 2 B 3E (Potentilla acaulis) F§i 5

(Leymus secalinus) il

1.2 (@5 MiXEHRE

FERIFFE DX I A 356 56 1t 34 - TR 7 45 R R T 35— 1 R b A Ay 2R A 3 B R b 3 56 T T — AR R g —
SR 3 em i BE o N TR AR 1k SR A 1 6 Ml A 2 RIS B i L S B (R <<24 h) R 2R S KO BR3E
i 3 1HI A 9 P A B A TR A R T I A o 1 1 K R (A 0 R 4 R R A S SR T A R o 3
il VR AR B 10 4 10 B i 284, SR A 105 CHE T35 I s T 36 5K 30, 115345 B4 A FE 3 e 250 ) T
BB K50 R 387, 7106 P 173. 750 o ARIEAS W5 50 B3t , B> i 0 b PR 22 A0 2 T 50 g 1 5 % e S i
PR I AR 4 T 3 3 Kk 28 0 s [ i i = X (1 T RE B K %) [T 545 21 43 i i 30 I 75 140 ff A 40 28 (3 1t Oy 243. 85
g, T 5 2 5 136. 88 go AR BERE 50 g T H 2S4S bn vE I it , B 0K ME XS LU AR AR 28 R 2 0 R
BLEI 22 5 G — T 3wl HEBR 90 1f I3 o 5 00 PR 408 0 T, ff O 0 22 55 A R A% 00 ORI 28 o o O T o 3 346 TR
T 0 15 DR 2 MR 23 i W 9 B B v JE T M 4% 3 (15 em X 25 em ) , R HE A 3% 0 2k Y LR B AR B X ] (30~60 g) L BiE
NI FERREEAE 6020 ~702 o ZIHFT WO BIT-AE 1 30 ) 422 ik | A4 5 4 204 238 K 349 5 i 7 24l 1 65 5K, I £
WA % (>80 %) T3 P9 ik S Bt B (<Z40%0) 51 K i n . [FAF,50 g THEAEAAESREAHEE, X T
FE A B UCHEZE T E O 200~300 g, 2 2 40~60 g, 50 g M1 24 T 1/6 HedE 4 28 ml 2 — & Bt 2 2% 3% R T A
SRR SE B, B A R0RE fo R B B ik R CFE 28 38 sl ik /N (0 28 ) 18 B0 B3O 35 S5 M i e ol 8 O 60 512 e W B
LRRAEHL

FEAE 3 90 TR 0R T 2024 4F 6 1 11 H  FECE 08 Fi R 5 TR W E 1SR 0 S Wi . il It
3AAL B 4390 8 50 g T 1Y HE 4 3% (yak dung, YD) ;50 g T 5 (148 °F 2% ( Xizang sheep dung, SD) ; Jo 3 75 Jin (1)
2 M IR (CK) , MBI E SAEE . PRI & 450 1 m X 1 mBYEETT (340 H X 5T X 3 UREURE ) , K
FrIAI B A 0.5 m KR R (E AR B TFLAA N 1 mm X 1 mm Y JE e M4 (15 ecm X 25 em) H, DB AR 265 R AN 25 U o
G X R JE R BT Y. JE AR E TR T I OE TR LIS R N R A5 4 ) A e P 4R S 10,2030 em Y [R] A0
B, s 5 15 4R 50 i o
1.3 #EA2F= £33 A

FEZAE A3 25 0,15, 30 F 45 diF, BRI 20244E 6 A 11 H (6 A 26 H .7 A 11 H A7 H 26 H , X 268 JE 17 BURE , 5
AL BRIORE 5AN T A HEAT 2 BORE (9 [R] B, SR A A HERE S 43 R B ERK O B AN T ) 1) 3 EL O 1) (FE 2 B
ZEAH Kb BE A 208 1E R J7) 43 B 7E 0~10 cm . 10~20 cm . 20~30 em #EA7HURE 3 2) /K S 77 1] (LU 4 5 2648 O o



5535 B 4 W B 2R 2026 4F 45

LA 43 97 0~10 em ,10~20 em ,20~30 cm FEATHURE . LLF R38R 7R 2 8 7 2 51 % N 76 5 7 ) K SF
1), HARBORE Jy AN & 1, B BOAS 0 b SRR B R AR R B T A B T S0 T 4 CCIRAE, DU AT 42
g o

SRR Control

J#E 3% Xizang sheep dung FE4F 3% Yak dung

1 EEAFEMKEFEALLIEFRARERTEE

Fig. 1 Schematic diagram of soil sampling in the vertical and horizontal directions
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Table 1 Initial values of nutrient content in yak and Xizang sheep dung and soil
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T« B P BE b e 5 AN RS 5 B R (] — 3 B 8 A G 26 22 ] 22 5 18 35 (P<0. 05) s AR /NE F B FOR [ — 48 AR AN ] )2 18] 22 57
F(P<C0.05),

Note: Data are presented as mean=standard error (SE) ; Different uppercase letters indicate significant differences in the same parameter between yak
and Xizang sheep dung (at the 0. 05 level), while different lowercase letters indicate significant variations in the same parameter across vertically stratified

soil layers (at the 0. 05 level).
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Fig.2 Nutrient variations in two fecal types under different decomposition periods

*: P<20.05; #*: P<C0.01; #**: P<C0.001; F[d] The same below.
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Fig. 3 Response of soil nutrients to treatment, decomposition time, and soil depth

YD: 44264 Yak dung; SD: il 2% {# Xizang sheep dung; CK: JoZ&ff 4b ! No dung application; A [F/NE FH: LR A — A B AR 4 2 2 0] 22 5
123 (P<C0.05) Different lowercase letters indicate significant differences among different soil layers under the same treatment (at the 0.05 level) ; [l A .
B.CHIE D.E.F 435 %75 28 15 J7 ) (25T ) FKF I ) (35 8) 9 3% 43 25 46 Panels A, B, C and D, E, F represent nutrient changes in the vertical

direction (beneath the dung) and horizontal direction (dung periphery), respectively; T [i] The same below.
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Fig. 4 Inter—treatment differences in relative changes of surface soil nutrient
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