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Study on soil seed bank of different alpine degraded grasslands
in Nakchu area of Tibet

WANG Hong-hui,SUN Lei,ZHAO Yu-hong,ZHAO Gai-hong, LI Long, WEI Xue-hong

(College of Animal Science, Tibet Agriculture and Animal Husbandry College s Linzhi, Tibet 860000, China)

Abstract: [Objective] In order to provide some background knowledge for vegetation restoration, pro-
ductivity and ecological protection of degraded grasslands in Nakchu area of Tibet,soil feed bank,the num-
ber of fermentable seeds,and the ecological characteristics in different degraded grasslands of Nakchu were
systematically investigated. [Method) Based on vegetation coverage, plots of four different degradation lev-

els (light degradation, medium degradation,heavy degradation and extremely severe degration) were select-
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ed. In four plots which were selected using line transect method,soils with volume of 10 ecm X 10 cm X 10
cm (including litters) were taken as seed bank sample on the first day of each month . The soil was im-
mersed,dissolved and sifted to separate seeds,and the separated seeds were appraised and counted. Then
the amount of germinative seeds of soil seed bank was mensured by germination test in the lab. The influ-
ence of different mass fractions of GA;(0.10%,0.05% and 0. 02%) ,KNO, (0. 20%), H,SO, (60%,70% ,
80% and 90 % ) treatment of seed bank on seed germination was analyzed. The importance value of soil bank
was calculated through its relative coverage.relative frequency,relative density and relative biomass. The
composition and characteristics of plant community of soil bank was also analyzed. [Result] The results
showed that the largest number of seeds (530 £ 80. 00) grains/m® was obtained in the medium degraded
meadow in Nakchu, followed by heavy and extremely severe degradation grasslands (250 4= 44, 72)
grains/m”, while medium degraded grassland’s seed stock was the least (216421, 34) grains/m”. Most spe-
cies in the seed banks were the Rosaceae, Compositae, Gramineae,and so on. Under laboratory conditions,
the number of seeds that could germinate was the least in the seed bank of medium degraded grassland
(10040. 00) grains/m” , followed by heavily and extremely severe degraded grasslands,and the largest num-
ber of seeds that could germinate was obtained in the medium degraded grassland(260=+40. 00)grains/m?.
GA; (mass fraction 0.05%) treatment could break the grassland seed dormancy and promote its germina-
tion. KNO; (mass fraction 0. 2% ) treatment also promoted seed germination. However,different mass frac-
tions of H,SO, treatment of soil seed banks inhibited seed germination. Kobresia tibetica Maxim , Kobresia
pygmaea and O. chiliophylla Royle were the dominant species in light degradation grassland, Kobresia
pygmaea and Carex atrofusca were the dominant species in medium degradation grassland, Kobresia pyg-
maea was the dominant species in heavy degradation grassland, Artemisia hedini, Leontopodium. nanum
and O. chiliophylla Royle were the dominant species in extremely severe degradation grassland. [Conclu-
sion] The dominant species in minor degraded meadow in Nakchu were Kobresia alpine and Tibetan Kobre-
sia,and most of them were fed to cattle and sheep. The rodent damage resulted in a smaller amount of seeds
for many plant species. Due to the increase of asteraceae and rosaceae species at medium and heavily de-
graded meadows,the retained seeds in seed bank were most frequent. There existed no sedge plants, but
mainly Asteraceae,Rosaceae and Cruciferous plants in extremely severely degraded grassland. With the in-
crease of the proportion of inedible plants for cattle and sheep,a larger number of seeds thus were obtained
in the seed banks.

Key words: Tibet Nakchujalpine area;degraded grassland;soil seed bank
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1.1 MRaREBARER

B 5 b o 74 OIS it B8 ot 42 i it R Y
FERf R, EEAH YA w1l 5 (Kobresia
pygmaea) V4 % =5 5 (Kobresia tibetica Maxim) (&[]
1EZ B3¢ (Potentilla saundersiana Royle)  #UR 5
Hi#F (Androsace tapete Maxim. ) | %% K g% 5 (Leon-
topodium nanum) . & JR& K (Poa alpigena) . %
3 (Festuca rubra Linn, ) 28 X F 2 (Saussurea
purpurascens) . H, 1 & H (Anaphalis lactea ) %,
IZHHEFAR 4 567 m JE v I R Bl R AU S AT AU
N 19 CL7T AR 8.6 CL1 A PR E
—14.8 CL. KT 0 CHBURIL 1 035 °C L fEf#A 7
AAA 0 °C LA A G B, JC 46 60 JC 36 1 5 4F [
i 426.7 mm, ZHL K DR, HEPS T 69
H (2 SRR A 9020) s A28 & & 1 855 mm, Jy
R 7K 1Y 4. 3 A 5 AFAE X BE Ry 50. 320 5 4F R XL O
=17 m/9) REGA 130 d Zidy, %+ LI E
B ) L L N ) 4R L 2 O R 4 B iR
S, e O RR R L A B AR R L R
55 2JRIE 30~40 e A ML H R 8~20 g/kg.
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0 SR B AR MO 3, AR 9 R ) 22 e Il 4
iR A0 AR B A [R] A0 A 1, B4 R GR Ak il (A i
IR AL M (B) | H R IR A il (C) 4 T R R L R
(D), BB m A 1 hm*, BERATHAT
N31°31. 879 E92°04. 038", 4 Fh ¥k 7 i, & 55 ¥
9500, B2 BE 6. 4 e B W Sy VG R i R L A
Y RIS 58 2 05 32 (Potentilla ansrina ) V& KB

multi fida L.)MFBE P (Draba eriopoda) ; B
b ORI . B IR AL R A T N31°31. 903",
E92°04. 046", YR 8 9 Fh, B RE 7000, R 2
5.1 cm; L FAE W) N B4 & (Carex atro fusca) |
Wl 5 (Oxytropis chiliophylla Royle) F1 74 i 2
L HABAR Y 0y B8 98 2 b2 52 AT 5P (Stipa pur-
purea) EIMEZ b 3¢ RBE R B 51 2 R T R B
25 iR 2 gL . EERAR AL T
N31°31. 891", E92°04. 109", ¥ Ff £ 10 Flr, & 35 &
STV HEZ B 2.0 e (3 o w5 1 1, LAl
L) Ay VO B 8 L 2 B T 5 L T RE R B S L R K
BLZEW M B 2 (Saussurea pulchra ). 18 B E
(Roegneria thoroldiana Keng) . B E H . &R F
R (Poa alpigena ) F14E &1 28 (Stipa purpurea
Griseb) ; [ 8/, $RE8 M 22 . W o 3 AR 1k 7
f7 T N31°31. 838", E92°04. 016", ¥ Fh % 8 Ff, pi 35
JE 4000 HUZEBE 3.2 cm; PR O 0% K R
R (Artemisia hedinii) , ALK Y WL R T B3
R 9% 22 5 S LBk 2F 35 (Polygonum viviparum 1.)
MAE K (Euphorbia fisheniana) T % 1 5 TC i
i BREE M %
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W7 &R AR LR TR R A 4 k. iR
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2.1 TEMFEMNTFEEREYFAERFFE
e 1 Al AN [A] 3R A0 R 3 5l A 3 1 ) Fb
TAF L R 4k 5 M B £ ((530 £ 80. 00)
Wi /m®)  HR Sk o IR b R A AR TR R Ak R M
(¥38(250 444, 72) ki /m?®) . 5% i 18 1k 55 F 117
R ((216 221, 34) ki /m®) . 2B H B MR &
R R R E R T AR Z S N R E (P>
0. 05) s i R AL B b 5 A 3 AR b 5 Fh - A7
() 25 5 3 Ik A I 2 7K (P<<0. 01D,
F1 EARBHARELEEEN
TEMFERHFRENSEIT
Table 1 Total number of soil seed bank in different

degraded meadows in Nakchu area of Tibet ki /m?

K it 7 Kt

Plot Seed number
A 216+21.34 b
B 530480. 00 a
C 250+44.72 b
D 250+44.72 b

T [ SV B J5 br A TR /N5 o7 B 78 A R R ) 22 53 A 1 3%
(P>0.05) B A Ta] /NG 5 1 R AN [ 4 3 (8] 22 7 B ek 3%
(P<<0.01), % 3,

Note: The same letters in the same column indicate the differ-
ence among different plots is not significant at P>>0. 05
level,different letters in the same column indicate differ-
ence among different plots is extremely remarkable at P<C

0. 01 level. The table 3 is the same.

AR 4 % 7o 7 2 o 7 T 25 R A1 S R K M B
SRS L E AT R DR 2 W R Ol i R
(Rosaceae) .29 Bl ( Asteraceae) . KA Bl (Poaceae) ¥4
YR 2), a5 bR B AR L R B IR il 4
T[] 1R b B e 8 R M 1) T SRR R R A S
Mo BRI OC R A S BOR Y O B R AR AR
F R RE R AR B R b b A DG MR AIR . 4 FRR
AR B AN [6) 1) 5, S b o 24 DLR AR ) A 1
% HR R 2R B AR b1 00 A Y5 BB ) b
T XA RE S ARARL M 2 5 A W AT 5 A H 5
i & T V5 B BB W) A7 R 25 AR Y 2R W) 27 AR A
Ax,
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Table 2 The primary species of soil seed bank in 4 different degraded meadows in Nakchu area of Tibet

P Species

HIPIFIJE Species

Al LT Ao B oD B T A B C D
Family Species name Family Species name
b7 s 3% G o I i
WMAZBR + o+ =+ i M -+ -  +
e R Potentilla ansrina Fabaceae O. chiliophylla Royle
Rosacea FTHEZ B 3 P L
. - + + - . + + —
P. saundersiana Royle Stipa purpurea
I K B _ RAF o R OR _ _
. + + . +
Leontopodium nanum Poaceae Poa alpigena
34 Bl B B - B + BB Roegneria - B i B
Asteraceae Artemisia hedinii thoroldiana (Oliv.) Keng
e R BRZEE
LS + o+ -+ S o - - =+
Draba eriopoda Polygonaceae P. viviparum

TE 7 F R R R TR A %A

Note: *
2.2 TEFMFERAUHELMTFHEENLR

R 3R AR FRAF T IR 4 T A (]
AR P TR JRE A o S e M - P A T B R R R 8
B Horh g B R b B M - R R b R R R T
Foit e /b, (10020, 00) Ki/m®; Hk 2 &8 Rk

PRIRTCZAE) .

+”shows that this species appears in soil seed bank of the plot,*

—”shows that this species does not appear.

b RO R AR Ak E M 140 (1404224, 50) Ki/m®
R AL B M R R AT R R TR R £
R (260440.00) Ki/m® ; B 5 B 5 M 5 IR 1k R M
Ff 7 2 R W % B B0 22 5 K B 3% (P>>0. 05) 4,
HAY 22 5 B 2% (P<<0.01),

x3 AEPBHARNBRHKEEEM T EMFEANHATM FHENILER

Table 3 Amount of germinative seeds of soil seed bank in different degraded meadows in Nakchu area of Tibet %7 /m?”
T Hb AL A DA E Hh AL & AT
Plot Total germinative seed number Plot Total germinative seed number
A 1004 0.00 ¢ C 140424.50 b
B 260440, 00 a D 140+24.50 b

2.3 AEAIE T IEFTFEMTFIELZ A AEEAESRT
2.3.1 H,SO, &k iz H,SO, 8% H T4
SERE SRR T L M RT AL FET . g 4 AT, Y R
38 60%,70% .80 % A1 90 % () H, SO, ¥ = i1

&HUJI

Ak PN [ 3R A TR el - 9 Ao A I R T
KRN 0L T2 F X BEAL B B A 2F . mT DL,
H, SO, #0048 T 5 5 v (4 4 4 B3 85 2% G e 2t
P B i 2 B — 7 B il A

R4 HSO, SEBENAEFHBHRARNRLEEEM T EMFEMTFRLFHHM

Table 4

Influence on seed germination pretreated with different mass fraction of H; SO, in soil seed banks from different

degraded meadow grasslands in Nakchu area of Tibet

FE 3, H, SO, i 53 4/ %6 TR AR/ ORL » m™ %) FE H, SO, ik 53 %/ 7% i 7% 2 it/ OB+ m™?%)
Plot H,SO, mass fraction Germination number of seeds Plot H, SO, mass fraction Germination number of seeds
0(CK) 1004+ 0. 00 0(CK) 140+24. 50
60 0 60 0
A 70 0 C 70 0
80 0 80 0
90 0 90 0
0(CK) 260-40. 00 0(CK) 140424, 50
60 0 60 0
B 70 0 D 70 0
80 0 80 0
90 0 90 0
2.3.2 KNO, ZwZaL®m MEEME0.2%  ZEMFREZ. N 528 Fi/m”; Hyk & &R 1w,

KNO; #1710 [6) 1R Ak B 1 38 7 7 22 4 0 IS 0F
1785 &6 . % 5 WoR . P ELR AL B b - 5 Fh 72 &

g 264 R/ m” s B FE R M R SR b o b R B & Fh 7
/b, ¥ 188 ki/m? . WL, A R 4% 0. 2%
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Table 5

x5

B FO A R AR
KNO, &b 32 % 75 78 35 3 7R iR 44 72 5 253t + S0 F0 F BE 7 F & 2F (9 B

Influence on seed germination treated with different mass fraction of KNOjs in soil seed banks from different

degraded meadow grasslands in Nakchu area of Tibet

FE KNO; Jii 438/ %% T & 28R/ CRL » m™ %) He b KNO; Jfifit 4340/ % 7 & 2F B/ OB+ m™ %)
Plot KNOj; mass fraction Germination number of seeds Plot KNO; mass fraction Germination number of seeds
A 0(CK) 1004 0.00 B C 0(CK) 140424.50 B
0.2 188+7.00 A 0.2 2644+11.50 A
B 0(CK) 260+40.00 B D 0(CK) 140+24.50 b
0.2 528420.50 A 0.2 188+8.50 a

T« 7] —AF A 17 A BRAH L B S AR A IR/ G 8 08 28 57 .38 (P<C0. 05) , B AN R K5 - B 3R0R 28 il i % (P<<0. 0D, 3R 6 [,

Note: The different small letters in the different disposal indicate significnt difference at 0. 05 level(P<Z0. 05) ,different capital letters in the

different disposal indicate extremely remarkable difference at 0. 01 level(P<C0. 01). Table 6 is the same.

2.3.3 GA, mkZFox® mE6ALUEH.H
ANTR) S A B GA, 7 R0R 1 b BRI il AS [ = 9
B, A SR BEAE S PP R SRR B GA, T
G300 S8 R B GAy BT RO R B
0. 10 %6 Hif o 4% SRR 5 AR W b 1 & ZFH0OL 0
K ZESZFNIH] . R EL 0. 02261 GA, %W
A0 A R AR AT L ALCBLCLD A b T

JERD Tk 2 KR 4y ) 50,528,176 Fil 67 ki /m”;
FH B 43 %50 0. 05 %0 [ GA, W5 0 Ak 2 + B Fp 1
FEFEM G AVBLC D 4 AN HEHb A 3 A P (1 Fh 7 &
ZERCE 7 9 88,352,264 Il 176 Ri/m*, %45 B
WoR . PR3 %00, 05 % GA, hb 3 + 3 Fb 17 2, X
FE W) b - (0 i KA — 5 B AR VR H

Table 6

*r6

GA, R BNAFBHARRHKEEEM T EMFENFLFNE M

Influence on seed germination treated with different mass fraction of GA; in soil seed banks from different

degraded meadow grasslands in Nakchu area of Tibet

K4 GA; Fik 380/ % R R/ CRL s m™?) FE GA; Btk 5340/ % R G/ OB e m™ %)
Plot GAj; concentration Germination number of seeds Plot GA;3 concentration Germination number of seeds
0(CK) 1004+ 0.00 A 0(CK) 140+24.50 A
0.02 50+ 6.20 B . 0.02 176 +10.50 A
A 0.05 88410.00 A ¢ 0.05 264+15.00 B
0.10 33+£7.60B 0.10 176+12.00 A
0(CK) 260440.00 A 0(CK) 140+£24.50 A
B 0.02 5284+15.00 B D 0.02 67+ 4.00 B
0.05 3524+13.50 C 0.05 176 +8.50 A
0. 10 352+£12.20 C 0.10 88+9.50 B

2.4 TEETHFERMAEY B R TR ARBE

M7 RT LA H D ey S e e R AR T 1 A
[ AR R s 2 It — 0 5 R AR e it L Y i
5 R L R (I s v BE IR A R A L
AU SRAE 17 RO 3 Ao B IR A el DL g 1 e g A
S s W TR AR A8 R AR R R R R AR R
FEHRR . BEE B ACRR R AN . 95 G RHE P R A
RO /> 5B R R 2 FE EHZ IR L
oo 95 RORI A A B A B BT AR 22 60 02 A R 5 A
FHERE ZRE R EORE AT AE R (Brassicaceae) i
Yy A ] B SR AR RE R L B

3 i

AREUEESEEAEN T HMFENRHE
bR PR Rl T Bk BRI B BR Rl

i®

3.1

T R BERR B R T B R R e B R R A
DR R AR AR 0 A 5 A G B 3 T b T 2R R A
DO ¥ R L/ DO S R i DN U RES I ek 1§
AR 20 B0 B IR A0 RE b DL G G i R R L R
NEAFREERR HARE. TS FEAEY 4
Aol /N T LA P b LR B A PR R Y .
J3E R R SR A e AR R B0 LR T L AR X 2 2R
Mo s LA AR D T 0 YR R R 2 1
AR AR K T T 22 5 TR L 3K 2 28 R R
TR IR A B M R R B AR IX 2 2R
o bl T AR R A 5 2L T AR TP R B AR
YR WA N 2 . E R e 2B A I
FORME Y FLDLARL AR AT e R R O
R A DU & A B L F B2 & A 18 i A
AT AR AR SR T LARN PR Th A R
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Table 7 The compostion of species,important value of plant community of soil seed bank in different degraded

meadows in Nakchu area of Tibet %

BLiil Family HE TR 22 AL Species

3 {H Important value

A B C D
& E K. pygmaea 20. 82 25.92 31.31 —
IhERL V3 % 5 K. tibetica Maxi. 40.18 - 6.68 -
Cyperaceae WA E Carex alrofusca — — 7.71 —
M E H Carex atro fusca — 31.18 — —
e ®8 4% Z5 i 3% Potentilla ansrina 7.81 5.66 — 8. 42
Wi B P L5 P. multi fida 3.44 4.29 5.73 11. 04
Rosaceae
£TH:ZE P. saundersiana Royle — 6.74 10. 65 —
o W% K BREL Leonto podium. nanum 9.29 — 12. 86 20. 98
A K Artemisia hedinii — — — 26.18
Asteraceae o
W L2 Saussurea pulchra — — 4.43 —
£ E B} Ranunculaceae E RS Thalictrum alpinum 4.75 — — —
% %Pl Scrophulariaceae S H B Lagotis brachystachya 3. 44 3.63 — —
+F 4R Cruciferae FE P Draba eriopoda 4.08 3.74 — 11.28
T8l Fabaceae G O. chiliophylla Royle — 10. 89 — 19. 89
L5 Stipa purpurea — 5.46 — —
FAR A A , - i -
BB ¥ Roegneria thoroldiana Keng 4,07
Poaceae o N
R R EOR Poa alpigena — — 5.89 —
FF} Polygonaceae B2 Polygonum vivi parum L. — — — 6. 84
K i F} Euphorbiaceae R KA Euphorbia fisheniana — — — 5.99

TE 7 RIR A R - SR TR R ORI B

“

Note:
3.2 ARBAEESEEAMEMTEMFEMT

BENER

A0 25 0 R TR SR AR P OIS e
FERAFE L T IR b i AT R R AR A T
(10040. 00) ~(260440. 00) #Hi/m* KT E Py H Al
SR AN [ S A b AR S R G IR R R S A
U ORI R A 7E T R Ak R R T
R R AR £ R R R AR A
Mo B AR R TR
3.3 AREBHEEEMTEMFEMTFHANE

AR

AAIF 5T 2 B R F TG R 4348 0. 02 %6 1 0. 05 %611
GA; WO 45 T 5eFh 7 FE AT IR M AL B, AT A —
FRRE b B A B IR IRAE T A R TR B8 & 5 R
FAE 438 0. 2% KNO, b B4 + HEFh 1 ¢ b Bl
B [ A BB AR 2 Ao~ 19 Wi 2 5 (RS ) Joit k0 B0 7Y
H, SO, ¥ Ak B A I A (U B £ i Fh 1
W AR R B —E M, X AT R & T
H, SO, Xt Fp 6 EEMITEC . 550 AR 88
SR TN [F) AR B A AR b B b, R T O A R R
vp R A RO B A [RD DR O A A [R] A B A 3
5k ZEFF AR AR R 22 5.

—”shows that this species doesn’t appear in soil seed bank of the plot.
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