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Fig. 1 Biomass of roots in different thickness at three different sampling sites
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Fig. 2 Percentage of biomass of roots in different thickness along the soil profile from three

niches with different vegetation

F HHAR AP AR A8 S5 MR Y E T E KT RIS
1.0(P=0.003), 3 0 tp MR A= 9 1w 55 40 AR A= W) il 55

64% PR AW B A, O 700, Bl R A TR R
R A T A A AR B RS SR
2.3 REVENNREEKRXER

A KA TR B AP AR A S A AR A )
FELAR A ep AR A= 4 it 5 240 AR A= ) U A7 A B B 3 19 T AR
KKFR (B 3 H AR5 HI 2 0,852 7(95% CI=

K S FR L AR A K 3 R N TR AR LR
TR R KR,
3 iFig

B EC S I 2 R —

5 DR B i)

0.593 0,1.2263).0.5752(95 % CI=0. 0353,0. 8259) , ¥ o ) S K AR AR 18 B R A 5 43 TAC 3] B A A5 B ]
[ A L5 1.57 ¢
Loy 0 w I o o " ¥=0.809 0x+0.3390
20 [ 000 090 = = R*=0.187 P=0.383
o 057 3 po I of O 0 o0 o EH oot : e ;974
5 [ O § (@) O § 00
# 0.0y Ry o o° kY, o
E os| 5 =05 o = 05f © ©
054 . o OO0 o 5 @OOO
-1.0 : — 0.0 N : 0.0 ————= ‘ :
0.0 0.5 1.0 1.5 0.0 0.5 1.0 1.5 1.0 =05 0.0 0.5 1.0
HURAE i g MR/ ¥ /g R A ) g
w 1.57 D 147 §  y=0.5752x+0.2475
& o e 12 R=0.194 P=0.003 O
e 0 =
=10l 0 ° QPOO rﬂgm %@O
S
£ o 5 © #Lj 0.8 @
T os5) 0 Z 06 O ) O
= o ST 0.4
- 0o 02] © .60 gee
0.0 0.5 1.0 15 S10 05 00 05 1.0 15
MR /g ~ (RL+r )RR R AW i/ g
B3 AEEZREVEREXR
Fig. 3 Isokinetic relationship among biomass of roots in different thickness

ELEPhSEERES Lo ZFEARE  BRNRKES 1.0 270832, B 2 X 8 i



102 GRASSLAND AND TURF(2021)

Vol. 41 No. 6

BRI B DT A A AR A S 2 BRI M U
{EJR B fe 23 BC B 18 32 BT A4S MR R VDN S i A 4 B
ARG M e T IX AN, B i e B IE 5 57 A K
MG ES A R B Ko B T AR R AR W 2
P CWAR 2 2 AR S MY o AR R B A e
T T AR AR BT 0 20 o B A AR 2R ) 4 Bl 2 TR
I B/ 5 1R PR A W B R IR e KR
B/ R T IG BE R AR 2R ) S AR A ) R )2 TR
FEI/N G 1 K A . 5 A U B Y R AR E
Fr 3 A I BESR A 0 A 16 O — B 1 ] A A s ]
AR S . ARAR X IR AR XA IR R —
AL 38 AR AR i R AR g i AR 43 3
i 22120 45 L R AR R OE 2SR AR B — R BT
B A A AR AR T BRI A GRS B A7 o B0 L
ARRE T EAT R . AR TR S AR A B A A
b R B T e TR BRSO T AR R BRE
W AR BOSR oy AR ) 8 5 A [A] 2 R XA TR A AR AR
A R T K B K B St R P R A SR . AT
FE K BUARAE F7 73 4 DX R A 23 0l A HAt 2 9
A RPN O HLAR 2B 9 82 . £ 0~10 em £
JEGREE MR AR A A ZEHEMR AR R W A 10~20 em
TR R R A AR Al BT S R T A A A AR
LR WA R BT 1) B A B AR AR e A
RIZE BB GAUTAG R 2R R A &
MR Wy DA R AR W Bl SR TR S BT R
Ja W/ A A A AN A IR AT BE D AR R AR W
K TR HAT DX S e o e o R O R R R A A R AT X I
(1) 43 S MU AN [R] sty 1 A AR R S h L SRR
O 5 1) B4 AT S AR AR A 1 e MR 2R 23 A 18 B T ik
5%k R L M DX A S AT G35 TR BB T A X Js S T
(AR Z A i o A2 AR BIESE h BEA CHID R st e, 3
AR AR Y R E B 3000, i ik
TAYVG AR ZLMERE St b A AR AR ) R 7 3 A4S 1 )2 il i
1T 3506 IRk 6000 TV AL AE M HLAR A= ) k7
3A LR PR 5000, ARHEH T AE I h R B
ARMA PR B R ARG B Bl T R B = . O
AR I 22 3t - S BRI AR AR A S REROR . AR
FE LD MR AR A2 1 o) BE O B T AR 2R B R
e I i R B R B R A AR B B AR R B TR
Wi - 3 P A A R BT IR T TAE BT AR I A B S
SOV R A AR AR AR T TN b AR A B S AE

o PhERIESY WA A58 MROR AR GBI 3t F
I3 HE R A AR R X B R ) SR Y TR T BN IR HL
MARAE T8 FRE K B B AR R AEZS ] 70 A E R B
fi) AR RIVZRAR AR 38 o L R T e 3 A 3R W o
F1%9 B AL T i 5 A2 0% 1 18 » 3t L= 5 0 2 0 % 39
R AR X M T 20 Y SR TR D 3 OR L AR AR B 1) I AR
R INOR DA SRR 1 i A2 o ASBIF 5 7 A 4 TR
Aol R B AL PRI AR AR A W A B T AR R AR )
HORAE TR A KRB IO X R AR AR
PR AE Y O SO R L SRR DL AR A R B
NRHIKEFR 5 EH BT AR R AR YT ST
BEHAERA M2 RS MR
Hh e B B b S A I R B O AR IO 220 E DR T
R 20 0 AR A 1) i 2 KR MRS 2 SR K Gy o 1 2%
FRS BT SEALAT Y L 24 bR A3 8 LB AR ) B AR
Ay 3G AERT AR DL B P AR B S 3 R I 4 AR
PRy AR 3 BE N T AR R TN R AR R E Y
KB AR AR A R I — D R E R,
TR R R, R ORI IR GO A K F 2R
DR 7 A A AR B R R UMAR AR R S 0~
10 em +JZ [ F 3 H R EA M LAELISE . 5 10~60 em
TR LSS K BN AR O L] R R L i E K R
RERZ LM HLAR AR W) g AR AR AR W) i S AR AR
AR A S T AR AR A R K ) B R AT G

4 g

X6J G R Ly AR AR e R ok AN ) 4 )23 R B AR
Ay AT AU R O 2540 B A5 R R WY L AR AR
PR S AR b MR A= W 5 v AR AR ) o 2 O A
A 2R H 2R B AR AR Y 4 C LA
SEMR . R R R RLAR R AR = SN S G
AR E Y RS M W/ . AR as RE ] .
M DI AR A i S AR R A R O SR A K A
PRA W AR DA S P AR B Bt A i o AR K
5% 30k
(1] W42 A . 25 K PH . 45, =0 R X 4 Fl AR (7] %5 A A ) 4R

B 3 1 OB A0 T AR AE LT 0. 7K AR F5 224, 2013, 27(6) .

35—40.

[2] A6, AWk A Lr 5. i [ R MO Bl 2 By st 2 1) 1Y

ARG LT ], B AR TR 2441, 2018,33(10) ;1725 —1741.
[3] MEME. X4, 240k, F i AN DA R A 1 iR LA



HALE 56

BOE O 2021 4R 103

(4]

[6]

7]

[8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

MR BEAR A LT ], W AR A5 2% 412, 2010, 21 (11) : 2763 —
2768.
2= SUMR ARET MG AR TR L 55 A A0 T B R TR S B A
AR FRAE R R [T ], BJR 5 FEFE,2020,40(2) :23—29.
BRI B RS R RNE RS T e S A
BV 5 R)AR R B B OE R L)L AR ZS 4 . 2020, 40
(7):2300—2309.
B, EEGI . B Ok 5. I E X DRI A Y & 1
sy Ai L], B4 ,2012,32(3) :823—832.

20 EE B0 5% SR SE AT i L T B R At I i AORL AR A
Wi AR AELT . Bl 2F3 4R  2014,59(24) ;2416 — 2425,
WRTF . b A, 4k, 55, 5 X b B 36 4% o o 0 4
FpRE R AR R PR IE R ZE ()], T 5 X BE I 5 #145%, 2009, 23
(7):148—153.
RS o P N o S 7123 M (UM I = )2
LA RE 0 X[ ] AR %44, 2019,38(4) : 1258
—1266.

F 5 K AL BR T S RV B iR S R M R R bR A
T AR R AR KRR ELT DL K AR 2R, 2016,30(6)
123—127.

ILE, FAA, ERE. % KX NERBERSRIE R
B H A ) 25 M F 98T 1. /Y2241 . 2002(3) : 327 —332.
5 NS L X SO g A e L 2L YW (Salix psammophila)
MAEMEYERK SRS FERARKI] b ED B,
2016,36(2) ;357 —363.

PhEELE  JE S A B AE L S S8R K 2 M LR S TS HE A
TR0 A i A BE S JRLT DL o VPR, 2014,34(4) 11042
—1048.

BloomA J,Chapin F S,Mooney H A. Resource limitation
in plants-an economic analogy[J]. Annual Review of E-
cology and Systematics,1985,16:363—392.
NI ¢ I (VA I R A NV
AYTERRRAE )], o E VD8, 2013,33(5) 11340 —1348.
2L B AE R MROME AN L . IR A s ) S PR R
REMER: NSRBI R LT Y87 5 IR IR
2013,19(4) :995—1004.

Zhang H.Forde B G. An Arabidopsis MADS box gene
that controls nutrientinduced changes in root architecture
[J7. Science,1998,279(5349) : 407 —409.

Junyi Liu, Cressa Ria P. Fulong, Leiqing Hu, ez al. Inter-

[19]

(20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

penetrating networks of mixed matrix materials compri-
sing metal-organic polyhedra for membrane CO, capture
[J/OL]. Journal of Membrace Science,2020,606:118122
[2020-07-017. http://doi. org/10. 1016/j. memsci. 2020.
118122,

Hui Ding, Heran Zheng, Xi Liang, et al. Getting ready
for carbon capture and storage in the iron and steel sec-
tor in China: Assessing the value of capture readiness[J/
OL]. Journal of Clenner Production,2019,244;118953.
DOI: 10. 1016/j. jclepro. 2019. 118953,

PREMS. YA E B R A K R S8R A5 [D].
2 M HOR R ML R 2, 2016.

TR i 32 /0 B AR B I 32 S o PR T T AR PR R
AL ] A AL, 2005,14(5) : 762—767.

AT B TR T R A ST KIS
AR AR A2 4R ,2008,28(12) :6282—6291.
PEALFE ERAT . R WL AR 2011 4F v [ A W B 2R T AR
T L] AW 24, 2012,47(4) 1309 — 356.
INER B €, RS RAFBRR RSB LEY
i S A R AR LT . Mol B2 5, 2012, 25(1) - 71 —
76.

T ARSI RE B L R AR R A IR AE LT . A
Yk AR ,2017,41(1) - 105— 114,
RS L B 52 R SC, 45 T BB A5 Tl e VT A 0 R AR BBk
R BITEBELHESHREM LRI ASERE,
2019,38(9) :2603—2614.

TR A AR M TR L S R X R Sk 2 A W A3 IR
6 Jm) B S s A Ky s ma [ ], AR 25 % ik, 2017, 37 (15) .
5080—5090.

R R R, S MO TR AR AR A
it S H AT ARSI L], ARG B BT 254, 2015,35(1) 145
—52.

TP E A A, gk Y e, S R R BRI A0 ORIl 2k 40
HEA W o 09 40 A0 R AE B AR S LT ] ) i Aol B 2
2018,47(4) ;415—420.

RG2S R b X B AR 43 A R AE B
ST, A A FREE L 2005(3) 405 — 409,
P, T4k HESR S AN A LT SR
KA ERAW R R Hol Rl K% 4H2,2010,45
(6):133—138.



104 GRASSLAND AND TURF(2021) Vol. 41 No. 6

Accumulation and distribution of root biomass changed
with vegetation succession in the upper reaches
of Bailong River

WANG Mei' , WANG Li',LI She-qin®

(1. College of Forestry ,Gansu Agricultural University ,Lanzhou 730070,China;2. Shatab Protection
Sation,Chagaling Provincial Nature Reserve Administration in Bailong River

Basin of Gansu Province ,Longnan 746010,China)

Abstract: Roots are the most important organ for plant fixation and nutrient absorption. Understanding the
distribution of root biomass and spatial characteristics would be helpful to reveal the distribution of species and
their life history strategies in alpine areas. In August 2019, the root biomass of different stands including shrub
(willow) ,red birch and fir at Bailongjiang Beach Forest Farm was determined by using the whole earth excava-
tion method. The results showed that the vertical biomass distribution of thick roots was different from that of
medium roots. Soil depth had a significant influence on the proportion of biomass of roots in medium thickness in
the subalpine forest. In the process of vegetation succession,the biomass of thick roots first decreased and then
increased,and the biomass of fine roots first increased and then decreased. The results of allosteric growth anal-
ysis showed that the biomass of medium roots and fine roots showed the same growth rate, while the biomass of
fine roots, thick roots and medium roots showed different growth rates. The root distribution characteristics of
forest vegetation reflected the difference in carbon assimilation, which would be helpful to reveal the dynamic
mechanisms of forest growth and development, therefore providing scientific basis for forest structure optimiza-
tion.

Key words: alpine vegetation;root biomass;spatial distribution;the velocity relationship



