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Rt P A, 4R P 2R — 5. 6~3..8 °C L AR B R K
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Hgy AL B B s RE (Kobresia pyg-
maea) , IR B FH A & 5 (Kobresia humilis) 55T 3
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nivea) . #. A & #H (Anaphalis lactea) | {7 1 F& Fiy
(Thalictrum alpinum) %5 . £ 44 Y A E 5 (Festu-
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R A HON S (Oxytropis kansuensis) 400 JE 10
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24, OBRAF AT R H T 5 97 43 Z [B) (AR 3G 43 BT, % A
B 5 5743k R [ 2 (one-way ANOV A) 1 Dun-
can I HEAT 7 Z M M 2 H A (a=0.05) o H Ori-
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Fig. 1 Variation of meteorological factors in the test site
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o FE A R g B (R AR Y ) R R IR i
FEARTF AR TG — WA, o 2505 B e
SRR Z AR — A e R B
WA a3, 5 7 A A EL 8 H A9 H Y & &4 BB AR
T 20.08%6 F137. 21 % s AL R 1 4= 075 1k W 3R 30y Se g
I AR 28 4L, 22 5 3 (P<<0. 05)(&2-A) . 83
A G AR RV R, M 1 H a4
9 1875.2.1552. 38 F12 134. 6 mg/kg, 22 5 . (P<
0.05) (K 2-B) . fi5A& A ME A & =23k -
FHIG BEAR A 18] V7 R AR A e B 7E 8 A AT S K AH 5 HiL
Ao s A M B R S & 4 A 503,22
mg/kg(Kl 2-C),885. 69 mg/kg([& 2-D) , 25 W3 (P<<
0.05) o A HLOK & i 76 H g B A b —H BT,
HA 89k 36. 62,38, 52 F140. 03 mg/kg; # & 28 1k
55 AH R, R A LB B B O HE RS T B T R
(R g, 947 1E 1 35 25 5% (P<<0.05) (Kl 2-E) . &M Al
A B E A g LR Ay AR R R TR AR

1k s M AR A B & o o 3.92.5.82 Ml
6.61 g/kg (Il 2-F) , b | &F 4 B & & 43 5 4 4. 71,
53. 391 58. 26 g/kg, 22 5 .7 (P<<0.05) (K 2-G ).
2.2 ERESEEGIEENEREE

o FE R R R AN R £ R Z AR
—  HAEHERE LR (P<0.05) . A& &AL O~
15 cm + 2T 8L, 22 % A W3 5 15~30 cm + )2
RN BW TR A, &8558 R 3.23%.
2.69% M1 2.38%, 22 5 @ ¥ (P<<0.05) (K&l 3-A) . #
TR A BAE 0~15 cm  15~30 cm + J2 3 K B Bl %
H Ay s mmi F R, 57 A, 8 A M9 A 0~
15 em 4 2 H & & 5 B REAR T 29. 5420 F1 27.78%,
15~30 em 4 JZ H & & 20 5 B IR T 23.14% A
22.88%, 2% ¥ (P<<0.05) (K 3-B), MiESA&E
FE 0~15 cm )2 K& H 0 /938 & B 58 F 5 -
THIG V7 BUAS A i He & i3 00 O 20, 55,4, 01 F
14.5 mg/kg (& 3-C) ; BAL A & & 7E 0~15 em - )2 1)
AR Ak a5 A B, H AR A gk S BN R A 1 B
&, Hog i35 312,82 578, 74 F1550. 81 mg/kg, 2%
S (P<<0.05) (K 3-D). HHEAH NG (K 3-E) .4
W (K 3-F) f 28 (& 3-G) & 5 7£ 0~15F1 15~30 cm
T2 PRI B LR TEI A



112 GRASSLAND AND TURF(2023) Vol. 43 No. 6
15 AEd Rt 2400 N 1t 600 Mo R
a
12 ~ 2200 B a ~ 500
9 vy vy
N - 2000 b . 400
= © £ £
p £ 1800 £
3 ® ®
0 ¥l 600 <J 0
S = o
3 ~100
P ~200 oo
07 08 07 08 09 07 08 09
)/ I/ A i il A
1o0of |, 1 R MER [T . v EIe S L
a
800 . 7 6
\w g 3 — 4
2 200 A N
o = <
£ o X :
= = = 0
SR ' g
= Sy . -4 c
C —
~800 6
-8
07 08 09 07 08 09 07 08
A 1)/ HsF 1)/ H Hsf )/ H
70 W b EER MAR
601G a
T
)
= c
&=
<
-80
-90
~100
07 08 09
Fof [/ 1

R, 8 A=z, 7 A /)
& AE 0~15 em + 2 19 & KAA 4 51y 108.36% .
1.93 g/kg A1 32. 62 g/kg, 2 5 . 3% (P<<0.05) .

B2 SEEAERMELBRAFIEL

Fig.2 Aboveground and root nutrient changes in alpine meadow vegetation

B NG FRERIR L 0~15 em LR FEAR TR A Z A1 22 5

BARWE, DR ESA

MUK R4 80 & - 7F 0~15 em + 238 K F 15~30 cm +
2w BN R, 2253 B3 (P<<0.05) . HAb

s b A ML | 4 Wk A A4

P e FE

t

A

) AE gt O B H S S R R R
FIEM O (P<<0.05) , Hefti s bn 5 LG W A7 7E A &
fEZERARE . mERAHERAMEASES

JHER EMA A RERE R FIEMSE (P<0.05) , HACK & it &
R AL 2 A I 35 IR AT G (P<20. 01) o A HLBK 5 i 5 F
Py R E A G (P<<0.05) iSRS =S H

BEAES(E3).
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A CEYAR A H B EoE 79 A AR ik H—

B, A VTR I e AR AR X R R K A AR
a5 2, VIR 1), S B R &R
P8 25 R AT R S i A B — 2

>R 1 Pearson AH 5 ) fe € B i) fi 4 L A6 AR R
B3R 5B N T Z WA S 3R 7 M (R 1), &

TR B 852 0 20 1 AH 5 (P<<0. 05) , Hofh /2 7e AH ek, (]
%7‘1‘ \E%‘(%‘%Z)c

2.3.2 AZAFTNFERSEEGLE RS HAH
EFER ) 1 0~15.15~30 em 1+ 2 FM R SRR H T2

[]2R FH Pearson A XA TAHOCHE 73 A (1 1,36 3) ,0~15em +
JERHAS A RSP R S 2 IR SE (P<C0. 01), 38K
R i SREK R B 3 TEAR G (P<<0. 01), 8 A 5 H IR
ARS8 3 A 56 (P<20. 05)  AHXHEE 55 40 S i 2 1E
FHIE (P<<0.01) , 547 BBk 52 Atk 3 f 4 G (P<<0.01) 5
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Fig.3 Nutrient changes in 0~15 cm and 15~30 cm soil layers of alpine meadow soils

T BN NS TR R OR 0~15 em 2R SR TEAR A A Z 18 9 22 53 5 A il RS 7 B 7R 15~30 em LR IR TEAR A A Z [\ #Y

*1 SEEHE@EWM LTS SR K EFH Pearson tHX 53 H7

Table 1 Pearson correlation analysis of above—ground nutrients of alpine meadow vegetation with meteorological factors

TR/ C He i SR/ C ARSI/ C HER R/ % R K & /mm F 5 /b
2H(TN) 0. 885 0.595 0. 999" —0.267 0.990 —0.209
AR (AN) 0.979 0.971 0.795 —0.819 0.675 0. 461
SR (NN) 0.977 0.973 0.788 —0.825 0. 667 0.470
HA A (QN) —0.227 0.218 —0.625 —0.554 —0.753 0.877
AHHLER(OC) 0.781 0.975 0.434 —0.990 0.268 0.812
2#(FP) —0.934 —0.996 —0.689 0. 900 —0.550 —0.595
44 (AP) —0.568 —0.869 —0.157 0.989 0. 020 —0. 946
T P<<0.05;7 P<<0.01. T
FHRBELFEI5~30em L EZES A S EE WD F AR S a5 2 B A G
IEAHSE (P<<0.01) , 5 441 2 1 3% 1E A1 5C (P<<0.05) ; (P<<0.01)(%4).
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%2 BEEMEBMRERH5SRETFH Pearson 8% 5
Table 2 Pearson correlation analysis of root nutrients of alpine meadow vegetation with meteorological factors
Ei=E 7N R/ C fie e L/ °C AR/ C ARR U BE / V% R 7K 5t /mm H IR % /h
2A(TN) 0.926 0.670 0. 998" —0.359 0.972 —0.114
A A(AN) —0.987 —0.818 —0. 960 0.557 —0.896 —0.109
A& A (NN) 0.328 0.706 —0.112 —0.913 —0. 286 0.998"
A (QN) 0. 900 0.622 1.000™ —0. 300 0.985 —0.176
HHLI(OC) 0.999 0.882 0.919 —0.655 0.835 0.230
LW (FP) —0.464 —0.034 —0.801 —0.327 —0.89%4 0.728
W (AP) —0.973 —0.778 —0.977 0.500 —0.924 —0.042
#x3 BEHEAITE15m T EFHE5SRKEFH Pearson 8 X 5347
Table 3 Pearson correlation analysis of nutrients and meteorological factors in 0~15cm soil layer of alpine meadow
Ei=E 7 AR/ C IR e AR/ C Tl /C LERORITY:A R 7K &t /mm H IR} /h
2% (TN) —0.177 0.268 —0.584 —0.596 —0.719 0. 900
A A CAN) —0.229 —0.629 0.214 0. 866 0.383 —0.999
fif A (NN) 1.000™ 0.901 0.902 —0.685 0.811 0.270
HAA (QN) 0.813 0.479 0.985 —0.132 1.000" —0.342
ML (OC) 0. 685 0.933 0.303 —1.000™ 0.130 0. 886
2T (FP) —0.973 —0.778 —0.977 0. 500 —0.924 —0.042
24 (AP) —0.685 —0.933 —0.303 1.000™ —0.130 —0. 886
4 BEHEFLTE15-30cm TEFFE5SZEFH Pearson HHX 53 #7
Table 4 Pearson correlation analysis of nutrients and meteorological factors in 15~30 cm soil layer of alpine meadow
TEAR TR/ C e A/ C wIRRIR/C AR/ Y% R 7K i /mm A B4 /h
2% TN 1.000™ 0.899 0.904 —0.682 0.814 0. 266
AR AN 0.685 0.933 0.303 —1.000™ 0.130 0. 886
HAZ NN —0.628 —0.904 —0.231 997 —0.055 —0.919
HAH QN 0.412 —0.024 0.765 0.381 0. 867 —0.766
ML OC 0.685 0.933 0.303 —1.000™ 0.130 0. 886
LW FP 0.999 0.922 0.879 —0.721 0.781 0. 318
2.4 BESEAEEFENSSLERSZ BELE 15 cm - J2 SR 5 R M 3 A L R AL

o E R A R (b B MR AR ) FEr S L HE(0~15
A1 15~30 em £ )2 ) F# 0 Z M A7 76 B B A etk . 0~
15em B SMH e SRR B E MG P

<0.05), 5 A& A 2 B E A= (P<<0.05) ;0~15
em T RS SR RS A E A ALK

é?@ﬁué%ﬁ@*&ﬁ%ﬁ*ﬁa‘éﬂ%o.on;O~15 cm +
EMAR S M ESA R R ELEMLE, 5ME
CFTL\iii‘ﬁlfﬁ\éﬁi'ﬁﬂéféﬁﬁ'sﬁ%ﬁ%ﬁi@<o.05);O~

Bk 4 W A0 4 B R 3 1E AR O (P<<0. 01) ;0~15 cm +
JEA AU S5 AR e A A R A LR
N4 4 B 38 IE A0 58 (P<<0.05) ;0~15 em )2 £ 1

A B M b R A A R AR R 3 U O (P
0.05) , 5 A8 H M b AR A A A AR AT Pl Az Wk

GBI 3 IE A 6 (P<<0. 01) (% 5) .
0~15cm + 2 2R 5o & A/ M

.
R

R
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5P G (P<<0.05) ; £ 58 0~15 cm )2 83
MERSHERARLA MER HE xﬁzﬂéﬁﬂné@
i3 A G (P<<0.05) , 458 0~15 cm 8 & A 5 1)
R A AU AT ML 5 I 3 TF AH DG (P<<0. 05) 5 18 0~
15 cm #ALC A A HLAK L4 R 4 B 88 5 R AR R 4
A AW A B R 2 IE AR DG (P<C0. 05) , S AR R
Bl A A HLOKR 2 5 B2 77U G (P<<0. 05) .

15~30 cm )22 A SH P F 2R 2 W3 IE
A& (P<C0.05) , SR 9E b 130 a2 &GRSR A L
B 4 Wl R 42 B A 3 97 AH D¢ (P<<0.01) ;15~30 cm
2 i A AR A S R 4 U A
K (P<C0.05), St 4 Hh b 0l 25 A s & A ML
S Tl R 4 A B 3 IE AR G (P<<0. 01) 515~30 em )2
A AL 5 A B b A R 3 IE AR 56 (P<<0.05),
5 ES R A DR R A B R 3 TR 56 (P<0.05) ;
15~30 cm + )2 2 M2 SHE g F i eR R B F
ARG, 5 A8 B b b AR A LR A B R A T AR
B EAH G (P<<0.01),

15~30em L2 2R HERSHBR AN 2A .
i A AR L A W R A BRI A O (P<
0.05) , 518 B H 2 B 25 A M A Pk & W 3 IE AR ¢
(P<<0.05);15~30 cm + 2 A& A GEA 5 HEH R
R A A A AR A0 A A R G E A G
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A study on the correlation between vegetation—soil
nutrient content and meteorological factors
in alpine meadows

LIN Wei-shan',DE Ke-jia"*", QIAN Shi-yi', XIANG Xue-mei', FENG Ting-xu',
WEI Xi-jie
(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining 810013, China; 2. Academy of
Animal Science and Veterinary Science ,Qinghai University, Xining 810016, China)

Abstract: [ Objective] The study was conducted to reveal the response of alpine meadow vegetation soil nutrient
content to changes in meteorological factors. [Method] One-way ANOVA , Duncan’s method of analysis of variance
(ANOVA) and Pearson's correlation analysis were used to investigate the correlation between and soil content of to-
tal nitrogen, total phosphorus, total potassium, organic carbon, ammonium nitrogen, nitrate nitrogen and quick nitro-
gen of alpine tarragon meadow and six meteorological factors, including mean annual air temperature, maximum air
temperature ,minimum air temperature , precipitation, relative humidity and hours of sunshine. [ Result] Vegetation nu-
trients were significantly positively correlated with the minimum air temperature, average air temperature and sun-

shine hours from July to September(P<C0. 05) , while other indexes were not significantly correlated with climatic fac-
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tors (P=>0.05) ; Nitrate nitrogen, quick nitrogen and total potassium in the soil layer of 0~15 cm were significantly
positively correlated with the average air temperature, precipitation and relative humidity from July to September
(P<<0.05) , respectively. Ammonium nitrogen and organic carbon were significantly negatively correlated with sun-
shine hours and relative humidity, respectively (P<Z0. 05). Ammonium nitrogen and total potassium in the soil layer
of 15~30 cm were significantly positively correlated with the average air temperature (P<Z0. 05). Nitrate nitrogen
and total phosphorus were significantly negatively correlated with relative humidity (P<C0.05). [Conclusion] Veg-
etation nutrients, total potassium in the O~15 c¢cm and 15~30 cm soil layers were significantly and positively corre-
lated with mean air temperature(P<Z0. 05).

Key words: meteorological factors; Sanjiangyuan District; alpine meadows ; nutrients ; soil



