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Study on the Relations Between the Above Ground Biomass and the Soil
Physicochemical Properties in the North Slope of Qilian Mountains

WANG Jie, JIA Wenxiong, ZHAO Zhen, CHEN Jinghua, DING Dan
(College of Geography and Environment Science, Northwest Normal University , Lanzhou 730070, China)

Abstract:In order to reveal the relations between the above ground biomass of meadow steppe and the soil
physicochemical properties in the north slope of Qilian Mountain. We chose three typical samples in the eastern,
central and western parts in the north slope of Qilian Mountains, collected the sampling data in two consecu-
tive growing seasons, analyzed and examined the above ground biomass and soil physiochemical properties.
The results show that total above ground biomass of the each sample is greater in 2014 than in 2013, and the
mass increases from the east to the west. The soil moisture, soil temperature, soil organic matter, available
potassium, pH value are significantly different in different growing seasons and the different layers among
the sample sites. However, soil alkali-hydrolysable nitrogen and available phosphorus are relatively stable,
and the differences are not signigicant. Correlation analysis shows that total above ground biomass is signifi-
cantly positively correlated with soil temperature, pH value, and is significantly positively correlated with
the available phosphorus, but is not significantly correlated with soil moisture. The results reveal that the
major influence factors on total above ground biomass are soil temperature, available phosphorus and pH
value. The soil nutrients mainly depend on the physicochemical properties of the soil, which determines the
growth of vegetation and affect the biomass of plants.
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A 11 (95°—104°E, 35. 5°—40°N) i T 75 i =
SR AR & K HON E R PIA . 2K 2 1000 km,
i FEAL 2 300 km, AR SIS, PY 2 Y & AL b
PG, M SR AR B, i 2 AT R E )
(4 SF-A 7 L bk R 55 4 2H B o L1 3 P P o AR S R AR
ABE AR 0. 6 C L AEFE 7K 400 ~700 mm, [ 7K 3
FAETE 68 H . J& T B 1 K pE A W
A 7K AR BT M PR AR AR Y L b AR g AT

Ll R AROB e L | L S R BIARAS O L X B
O ) i TR B R A 9 i G o )
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2.1 EAEMENTEFERHORE

AR SCAEARIE AL 3% A 7 FH 1L (QS, 101°55'59"E,
37°43'31"ND | R SR MG 11 (MS, 100°39'25"E, 38°24 18" N
S & F (SS,99°35'40"E, 38747 10" N) =/~ i
Y ) FE ) JRURE b R I OY A L W R 03
2772 m,2 711 m,2 756 m, 3% 55k 62°,67°,56°,
Y B Y. BRI SRR END L2 B s
] #E 25 K292 135 km, RAREME 1L 500 F SR &
Z a2 6] BE B K29 4 101 km, fE 2013 4, 2014
SEPA L K ZER 5—9 A EF AL R RS
Ly R R SR S AR B A T BAR T 2 20 m
B NP — & HZ  AF 0~3 m,10~13 m,20~23 m &b
M— >3 m>X 3 m g FE Ty, AEFE T DU ARG B S
A1 mX 1 m B/ NETAE R E R R T RE ST
i) 55 B T A RO St 49 ) o BE CRE A Foll £ 15
YO 1R Bk 48 v b A R A R M4 B8 30
YO GEIHRETT vh B0 A F2e S (6] 49 0 e T 5
HUAT ) 0 b b 3B 43 o e A B IERL A4S rh Al [l . 7E SE I
EOBRENEAEEER 65 CHMt N g T =
T PR T8, [FE, 7R 5T e AR S R Bk
XA s ] R o B R AR RIEAE L 42 E I & 30
em, B2 10 em, BHE 3 WM 3 KEE 2R A —
MEAFEREH ARSI, LR =S
U — 5 43 FH R I 2 G 7K o 5 3 4 B R XU 1k
it 0.15 mm M 1 mm (%53 #E, i — 25 347 + HE R 4
P J5T B I
2.2 TEEEAERNERHELLE
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R BE 1T A 4% NLPLK 3 8 TEC1B 7 3 i {X
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3.1 pELEEEAERN FAYETN
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JE U/ R, HABAE 8 ik K, 118,40 g/m”,
FEHh QS iy #b b G AR i 357, 87 g/m” s KEHL MS
LRl SS Y AE b $— B, Y Je 3G 05 /N B 2
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hn. B9 AEYI AR, 43 51k 158. 84 g/m?,135. 87
g/m’ WA KR A L A R B A 364. 88
g/m?.389.37 g/m’, 2014 4F,KEHL QS 1748 1k 4
[/ 2013 4F 1 . e RAE I BLZE 8 H Ho 151. 74 g/m”,
et QS iy Hh b B E Y)Y 397, 28 g/m” s HEHL MS
(A8 AL AR T 2013 4F 19,2014 FRAERE AN K ZE
EIEE R RERITF 9 A HR 144. 51 g/m”,
Hoth bS48y 398. 65 g/m’; A4 SS (1742 fk
AR 57 A A 2013 41y, ¥ 1 m #a #, 2013 48

7—9 JRUV7RLM 2014 AF R E V7R, H & KA
BT 8 J L HAK N 136. 61 g/m”, AL H A b F SA:
YpE ol 427.02 g/m’,
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3.2.1 XA RFHFY T/ WK 2 AL
B A REHLTE 2013 AR AR AR B U A — B B R
WL A A I AR D sl 0 L b i 3 A
KoAe 7 Ay ¥k i RAE . AR L QS 78 2014 4F#) £
HEE K BARL R 8 BT S B MS 7R 2014 4
Y b 3 K AR AT AR KR (5—9 JD WA A 2
AR R S S 1 in e v/ B9 # L RE 3t SS 7 2014

RIS K AL AR K R R A AR R, B A
RN FERR] L B QS,SS 7E 2013 A+
HEoKkE B ERT 2014 F0y; A B, NKRE T
(QS—MS—>SS), B 4F ) 1 HE & /K 5 5 5 34K O
AN T8I X H R HL, 2013 AF = AN R M) Y 22 SR
3 (p=>0.05) .1 2014 4FEHEHL QS, MS Z [H] 1) 2% 57
PER B (p=>0.05) HFEHL QS, MS 5 #h SS Z [1]
() 25 S PR A LB e (p<<0. 01D,

60 60
so | 20134 so | 20144F
< 40 < 40
i i
fm 30 fm 30 ><>/<
ﬁ 2 ?{1‘ 20
10 F 10 } T T
0 1 1 1 1 J 0 1 1 1 1 J
5 6 7 8 9 5 6 7 8 9
B # A #
—o— FEHIQS —0— FEHMS —a— FEHESS

2 AEHMEEN 0—30cm T ELTEKSEHTWL

3.2.2 AMAKFBARMBELREI®ENTH HE
1 AfRLA Y, 2014 4F, BE L+ 38 & 7K & o8 10 3206 ~
33.84 % FEHl QS Y + 1 S K AR R IR E 22 B A
BE MM MS E -E5E =2 EREILREE
(p<<0.05) FEHh SS 5 — 2 55 2 5 =2 M 2%
SR B 2 (p<<0. 01) , A Hb QS MS 5#EH SS 2
[B) 1) 2% Sl B 3 (p<<0.01), 2013 4F , FEh + 48 &
KN 15. 84 % ~34. 31 % . FE L QS. MS. SS 7£ A [l
TR BE 22 18] 22 55 43 AN b 25 AE - 38 01 J 1) b A 1 %)

AR A K A B BRI i R B =R
ZIA 2RI . = A FE e 3585 w1 b
BB 3 E K A IR R D . ZR E IR R B
] b REHL QS,SS 7 2013 4 HHE &K B R T
2014 4RI A3 H) b s AR B P (QS—MS—SS) P 4F:
Ry - 8 5 K R AR O

2014 4F  Ff Hb 1 S8 Wb IR A 10. 36 ~16. 00 C, =4~
FEHE 22 18] (4 22 S AN B L P 2 4 iR SS™>QS™>MS, R[]
TR 2 5 WOR B, 7E 5850 1w 7 1) b4y il 20—
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10 em™>>20-—30 em™>10—20 cm [ & #, 2013 4, k¢
ML N 11, 20~17. 50 C , -2 Hb i QS™>MS™>
SS, 7E 3R 75 W) b REHL MS, SS 43 58 0—10 em™>
1020 em>>20-—30 cm, FEHE QS M HLIR7E 45— )2 545
TR Z A2 S U R 2 (p<<0. 05) L FE 3 MS Ay MR

TS — 255 =R Z A0 22 57 A e 3 (p<<0. 05) B
Hb SS IR AE R R BE 25 AN B B, = AN FF i 22 1)
M 25 SR AS I 25 7E 2 1B AR 210 7 R AR U s/ =
A b 17 b YR 2 1 E = R 1) B A BB R R R
SCRE AN SR

Rl FAEFEMBENTESKERMEBEETEIT ENETK

~ 2013 4 2014 4
EE TR
0—10 cm 10—20 cm 20—30 cm T 0—10 cm 10—20 cm 20—30 cm T
QS 34.31£4.93a  30.45%+4,70a  30.92+5.31a  31.89+4.77A 33.84+4.29a  30.68+5.30a  24.57%+3.69a 29.70£3.27A
HKE/% MS 23,496,752 19.20%+6.08a 18.3144.68a 20.33£5.81A 32.08+1.63a 31.1842.00ab 25.33£2.53b  29.53F1.50A
SS 19.0245.45a  16.39%5.26a  15.84£5.32a 17.08+5.21A 19.7142.16a  10.32£1.46b  10.61£0.70b  13.55%+1.12B
QS 175042, 142 11.78£1.37b  11.96+1.41b 13.75+1.62A 13.724+1.83a  10.36%1.15a 10.88%1.41a 11.65+1.34A
Wi/ C MS 15.6841.18a 12.7040.81a 11.20£1.46b 13.1940.67A 11.664+1.78a 11.08%1.43a  11.52%1.57a 11.42+1.49A
SS 14.30£1.53a  13.10%£1.17a  12.00%1.16a 13.13£0.90A 16.0042.94a  12.9241.25a  13.64%1.09a 14.19£1.69A

] — R BT R BRI AN SR )2 E) 22 5 R (p<<0. 05) sl dE# 2 (p<<0. 01) 5 [ — 3 P (8 5 B AR K5 5 514 S #f 1] 22

540 (p<T0. 05) BUF N T Bl S hrifEiR 2

3.2.3 AALRE EAL R 2 AIANL 2014 4, R Hb
AP 35. 31~93. 02 g/kg, = FEH AT HLET &
HAEA R URFE 22 AR 0 3 7E A QS b 3B — 2 55
TRV SR 2 S W (p<<0. 01, 7E MS #
W B —-EEE R R EREERBE (p<0.05) .7
FEHE SS 2 — R 5B R B R (p<<0.05),
HE )R RN R EEE R (p<<0.0D), = FEHA
MU & & EZE D T )2 0 BN B2 F R
W, =AML Z )Y 22 F U AR B, FE B SS 5
i MS, QS Bl % 2= 5 (p<<0. 01D, #: 4 MS 5 #£
Hi QS 25 (p<<0.05), 2013 4 FEHLAT HLIT Ky
37.25~93.87 g/kg. =AML G HIL BT % 1t 75 A [A] IR
JEEREREN AL QS -5 2 H
=R 2 SR B 2 (p<<0. 01) . 7E MS ML, 26
— 25 =R R B E(p<<0.05)  EFEHL SS 55—
EEE B EREREE(Pp<0.05), = FEHE
mﬁaim 2013 AF Ry FEAE T )2 I R
Ji e N BB R 2 AR U i, = A b 2 TR Y 25 S
PR EAE R B, FEHL SS 5 A MS, QS £k
FEEF(p<<0.01) . K MS 5FEH QS R E X% H
(p<C0.05), Z& LAk, = AN B Wi AF 1 28 Ak R A 3
AR —FAERT ] 1, 2013 AF A HILBT & 8 8 A X R
TR 1l SR Xof 17 1 TR B A 38 K T 2014 4 1 5 76 =5 [
s NZR BV (QS—>MS—SS) = ANRE Hb 1 4F il 4 AL 5
3 R B U

3.2.4 BSEER A AEE AT R A BRA A
BT VP A A XTI P A0 e, B A R B 22 (] 1) 22 S 8N
W, 2014 AF, 1 b 66l i 280 A R0 A 208 20 il o
8.47~30. 95,44. 40~79. 60, 34. 50 ~216. 30 mg/kg.,
BRLfAE 2R RS- (. QS>MS>SS, A R Wi (1) H4{f SS>

MS>QS, HA % #k FL LD T8 )2, AR
QSRR =)RZEREEES (p<L0.05),
FEHL MS,SSHEARFRE 2 F AW, =Mz
] f 22 St FE B B L RE M SS SRR MS 24 B %
ER(p<<0.0D, 5 i QS 2 B FEE5F (p<<0.05),
SAEE AR ST (3 2 SS>QS>MS, HAH Xt
N EAR AL AN K, 2013 4F, B b Bl ff A ROk A
R4 H R 12, 58 ~56. 08,38, 15~210. 80,21, 80~
206. 60 mg/kg., B fif A 19 {H QS™>SS>MS, A %L
BER M QS>MS >SS, H A S F 8L T4
TR ARURERH QS R LR -2 58 SR Z AN
2R B (p<<0. 05)  fEREH MS .85 — 2 5
BB SRR E R (p<<0. 0D fEFHL SS
FORFERE 23 A 5., =AFE 2 | A2 5
AR, 2013 4R, AU BB E D FH 22,2014 4F
AN K &
3.2.5 pHA&# T4 2014 4E, BEHL pH {4 8. 10~
8.54,F: i QS 1 pH HTESE — )2 5% =2 Z M 2 7
B A MS, SS FEAN IR B 22 R B B . 2013 45,
FEHL 5 pH (B 8. 04~8. 54, 7EFEHE QS i, L+
pH EEARFRE 22 5 AN, e MS, SS i pH
HAES — 2 55 =2 Z A1 22 S5 B 3 (p<<0. 05),
AL B R 2% SR B, A b SS S5 A ML QS
BEWEFEELF(p<<0.0D), 5k MS R B & 2 H
(p<<0.05) . =DHEHPIAERY pH 2 0 51 H 73 5]
g ol w31y [ O N N 1 D 2
3.3 MELEFEEAER T EBAERTH EEY

E RN

i 3 AT LUE H,2014 4 7ERE L QS Wil /S5
pH {H 50 B A6 (p<<0. 01) A 308 5 4 HL T 5



40

/N o & 0

%24

WFERAE(p<C0.05), 7 MSHEb b i ARy RS
pH B 5 5 AR (p<<0. 05) , A 2 5 Hb iR 5 3%
FAHIE (p=<<0.05), 7E SSFEHb A R 5 il 52 3
TAHIE (p<C0.05), 2013 4F, FEFEHL QS rhilth A=)
5 H R E A G (p<<0. 05) A S pH {H
EEFEIEME (p<<0.05), £ MS FEHs i AW

5 A RO A R B AR G (p<<0. 0 LB A 5 A
HLI & 3 A 56 (p<T0. 05), 78 SS FEHb T A5 S ik
S MU S0 3 IE AR O (p<<0. 01) , 5 M il &2 g 3%
A OE (p<<0. 05) A HLET 5 Hb il 5 35 171 A0 OC (p<<
0.05), Z¢_n] UL, X M b A 9y 2 5% i 55 K 1 IR 43
2 M A RO DL & pH AL

®2 ITEBAERMAEEMBE EEMEHR W

B 2013 4 2014 4
e HEH
0—10 cm 10—20 cm 20—30 cm S 0—10 cm 10—20 cm 20—30 cm TG
QS 44.10£10.71a 44.35114.00a 49.50%27.76a 45.98+16.97A  24.1146.37a  20.16£7.11a  30.95£11.61a 25.07£7.43A
WRR  MS 322511059 20.68+4.68a 30.68+15.10a 278711 34A  20.0446.21a 18.7345.89  8.47+2.96a  15.75+4. 28A
(mg/kg)  SS 56,08+43.05a 12.58+3.99a 25.80+11.61a 31.49E£18.17A  8.60£2.34a  10.95%3.61a  13.10+4.49a 10.89£2. 88A
. QS 160.8+59.50a 210.80+68.51a 52.80+12.32a 141.47432.45A  58.50427.11a 51.50£19.13a 63.50431.93a 57.83+24.61A
FHB \MS  48.20426.780 99,2048, 11a 946031 240 80.67529.3TA  60.30+22. 96a 63,3020, 06a 54, 80+27. 59 5. 47+22. 34A
(mg/kg) S 64.10423.07a 92.95465.68a 38.15425.48a 6507436824  44.40+21.45a 54.60434.63a 79.60450.74a 59.53435. 42A
N QS 194.60%71.4a 72.40435.74a 33.20£16.67b 100.07£27.24A  161.40£24.21a 92.90£33.58a 62.80424.34b 105.70£22.63B
B MS  160.60450.7a 25.40+14.34b 21,80+5.98h 69,2722 49A  67.60+13.29a 34.50+21.12a 70.60£53.12a 5757427, 03B
(mg/kg)  SS  206.60+51. 1a 143.20439. 43a 171. 40454, 09a 173, 7346 01A 175, 30428, 83a 197. 6039, 66a 216. 3047, 79a 196. 1035, 06A
QS 93.87+3.30a  69.64£2.20b 71.38£0.14b 78.30+1.65A  93.0243.64a 68.01+2.38b  66.41£2.87b 75,8142, 79A
AHB \s  73.8545.38a 631141992 62.6642.40b  66.541.76B  73.7943.79 62.584+2.29b 61.22+2.84b 65,861, 81B
(g/kg) SS 64.63%10.88a 41.80%2.93b 37.2542.22b  47.89%5.21C  54.165.53a  40.43+1.55b  35.31£2.53b  43.30+£3.01C
QS 8.04%0.13a  8.15+0.07a  8.1940.10a  8.1340.08B 8.10£0.10b  8.23£0.05ab  8.3240.02a  8.2240.06C
oH (i MS  8.10£0.07b  8.26+0.05a  8.29+0.05a  8.22+0.05B 8.40+0.05a  8.35+0.03a  8.3640.03a  8.3740.03B
SS 8.30£0.07b  8.42£0.03a  8.54£0.09a  8.4240.04A 8.53£0.05a  8.53%+0.04a  8.57£0.0la  8.54£0.02A
3 TEBUMEREAEHMM FEYMERXEST
T 20117
AW N P K SOC pH wC DW
AW 1 0.198 0.170 —0.252 0.293 0.341 0.494 0.679
N —0.110 1 —0.216 —0.709 0.426 0.970**  0.306  —0.120
P 0.722  —0.588 1 —0.518 0.783  —0.291 —0.439  —0.148
K 0.105  —0.191 0.557 1 —0.898"  —0.646 0.173 0.147
QB 5oc 0.654  —0.685 0.621 0.007 1 0.324 —0.120 —0.273
pH —0.224 0.955*  —0.724 —0.446 —0.711 1 0.325 0.120
wC 0.061  —0.045 —0. 347 —0. 487 0.497 0.012 1 0. 044
DW 0.953" 0.112 0. 545 0.108 0.563  —0.039 0.202 1
AW 1 0.170 —0.579 0.696 0.049 0. 880" 0.597 0.419
N —0.326 1 —0. 355 0.292 0.137  —0.091 0.005 0. 069
P 0.970"* —0.316 1 —0.541 0.697  —0.564 0.170  —0.891"
K —0. 307 0. 245 —0.521 1 —0.141 0.329  —0.005 0.154
2013 4 MS
SOC 0.117  —0.959" 0. 140 —0. 321 1 —0.093 0.698  —0.764
pH —0.502 0.458 —0.428 —0.195 —0.209 1 0. 634 0.628
wC 0.536  —0.164 0. 684 —0. 658 0.040  —0.496 1 —0.116
DW 0.566 0.563 0.513 0.121 —0.749 —o0.211 0. 305 1
AW 1 0.271 0.458 —0.458 0.291 0.273  —0.389 0. 685
N —0. 361 1 —0.393 0.731 0. 661 0.872  —0.414  —0.476
P —0.593  —0.485 1 —0.694 0.131  —0.235 0. 466 0.534
K 0.567 0.002 —0.732 1 0.418 0.594 —0.131 —0.926"
55 SOC —0.633  —0.451 0.987** —0.712 1 0.358 —0.326  —0.382
pH —0.373 0.786 —0. 369 0.201 —o0.401 1 —0.031 —0.351
wWC 0.406  —0.176 —0.306 0.335 —0.183  —0.594 1 —0.121
DW 0.468 0.569 —0.949" 0.608 —0.893" 0.275 0.494 1

AW g A s N B &0 P A AL s K A 208 SOC M HLE ; pH 24 pH s WC 9+ K3 & (%) s DW il s » F#om p<
0.05, x x F5 p<0.01,
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