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Genetic diversity o Stipa grandis under different grazing pressures
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Abstract : The area of the Stipa grandis eppein Inner Mongpliais 2798081 hnf . Based on the genetic variation , the adaptahility
of Stipa grandis under grazng pressure was sgnificant. Changesto genetic divergty of the Stipa grandis population under different
grazing pressures were suded by Inte-Snple Sequence Repeat (I1SSR) . The plant materias were collected from a series of
grazing gradients of the Stipa grandis geppe in Dainuoer nationd nature reserve in Inner Mongolia. The location of the reserve is
116°38 116°41 Eand 43’25 43°27 N , and it has abundant vegetation types; Leymus chinensis is the congructive species.
Dominant speciesinclude Stipa grandis, Oestogenes squarrasa , Artemisia frigida, with the conpanion gecies being Patentilla
acaulis. Four grazing gradients were idertified , from herdsmen red dence to enclosure ste according to the grazing pressure. They
were no grazing (CK enclosure ste) |, light grazing (LG , noderate grazing (MG and heavy grazing (HGQ . Young leavesof each
Stipa grandis were oollected during the groning season.

The results showed that Stipa grandis has abundant genetic diverdty athough some polynmorphic loci were mising. At the
same time new polynorphic loci emerged when grazing pressure increased. 10 primers were used , with 74 bands produced in tota
and 65 d the bands being polynorphic. The tota percentage of polynorphismwas 89 %. With the increase of grazing pressures,
the percentage of polynorphic loci of the Stipa grandis population decreased. The percentage of polynorphic loci was 62 2 % in
the no grazing (CK) population, 64.9 % inthe light grazing (LG population, 58. 1 % in the noderate grazing (MG populaion
and 56. 8 % inthe heavy grazing (HG population. The genetic diversty of the population from highes to lowes by the Shannon’ s
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irformetion index is as follows: light grazing (0. 3486) , no grazing (0. 3339) , noderate grazing (0. 3249) and heavy grazing
(0.2735) , with the same digributiond pattern as the Nei’ s genetic diverdty index. The tet showed that as grazing pressures
increased, the change of genetic diversity decreased. The genetic differertiation codficient anmong the population ( Gt) was
0.1984 , which showed sl partid genetic diversity (19. 8 %) present anpng populations. Gene flow (Nm ™) between primers
varied from 0. 9806 to 3. 4463 and the mean Gene flow (Nm ") was 2. 0202. The UPGVIA duger figure that was congtructed
based on the genetic digance metrix showed four populations that became genetically closer & each gep. Thefird group was the
noderae grazing (MG population and the heavy grazing (HG population, group two consisted of the no grazing (CK) populating
and the light grazing (LG popuation, then the two groups closed together.
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Table 1 Pant population characterizes under different grazing gradients
Qazing pressure
Item (CK) (Re] (MG (HG
No grazing Light grazing Moderate grazing Heavy grazing
Gmmunity condructive gpecies and Leymus chinensis + Leymus chinensis + Clestogenes squarrasa + Patentilla acaulis +
dominant ecies Stipa grandis Clestogenes squarrcsa Artemisia frigida Artemisia frigida
Number of perennid ecies 42 41 29 21
12 Number of annual gecies 8 11 12 13
Vegetation cover (%) 77 60 38 32
Vegetation height (cm) 38 29 21 16
8 (- g/) Dry weight in Augus 264.7 173.5 145.6 127.3

(g/n?)
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, , 3 ( 5000m) , 3
1.2 ISR
1.2.1 ISR (8 ) , 50m
, 20
1.2.2 DNA CTAB DNA ,
o DNA , , 4
DNA (DU-T ) -B DNA ,
ADNA , DNA
1.2.3 PCR PCR DNA
: : ISSR-PCR 251 | R\ 10 x bufer
2.%1,2.0 mol /L Mgcl, 211,0. 1 mnol /L dNTPs ,0. 1% nol L ISSR ,40ng DNA ,1 TagDNA
, 2% |
A 3mn, 94 1 mn, 54 1mn, 72 1 min, 415 ,
72 5mn, 4 2.8% ( ) , 1.5 2.0h
1.2.4 ISR (CK) , 32 ISR , 10
PCR , 2
2 ISSR
Table 2 Sequence o the primers used to produce ISSR markers
Primer (5-3) Primer sequences(5-3) Primer (5-3) Primer sequences(5-3)
22893 GGA GA GGA GAGGA GA 31674 GAGAGAGAGAGAGAGAGG
22895 ACACACACACACACACC 31675 GAGAGAGAGAGAGAGAAT
31669 ACACACACACACACACTG 31676 ACACACACACACACACYG
31672 AGAGAGAGAGAGAGAGC 36541 AGAGAGAGAGAGAGAGYC
31673 GAGAGAGAGAGAGAGAC 36543 GACA GACA GACA GACA
Y=(C,T)
1.2.5 ISSR
; “1, c o,
Fopgen32 ’ [13.14]
(P) Shanmon' s (1) Ne's (H) (&) ; Ne’'s
(UPGVIA) ,
(1) (P P= /
(2) Sanon’ s ,
Ho = - z ninn
Hsp = - Z ninn
Hpop = 1/n Z Ho
1 vy N
: Hpop/ Hsp, :(Hsp - Hpop) / Hsp
(3INe’ s (Hy) (Hs)

(DST) ] (GST) .
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Hr = Hs + Dsr
He =1- Js = 1| - (zJi)/s

,S .Ji=(zxik2)/n, Ji i , Xk i k

Hp=1-J;, =1 - (Zsz)/n

, Xk = ZVVinK,VVi i (zvvi =1
Dst = Hr - Hs Dsr = ( Z z D'])/S2
Dy = (3 +3)/2- 7, Jij i j J = ZXiK)(jK
Gst = Dst/Hr
2.1
,PCR DNA
300 1500kp (D
, 31672
31675 36543 ,10 ISR
44 74 , 65 ,
89%( 3),
64.9 %, (62.2%) , v
Fg.1 Anplified bandsd primer 31672 on Stipa grandis populations
, 58.1% ) ) o .
marker light grazing population ison the right
56.8 %,
3 ISSR
Table 3 Number of amplification markers generated with 10 ISSR primers in the tes o 4 populations
Rolynorphic bands
No. of primers Totd bands Totd (CK) (LG (MO (HO
22893 9 6 8 6 4
22895 7 6 4 3 2
31669 8 7 5 4 5 5
31672 10 7 4 5 3 6
31673 7 5 5 4 4 3
31674 6 5 2 2 5 4
31675 5 5 5 3 4 4
31676 6 6 5 5 5 5
36541 9 9 6 7 6 7
36543 5 5 2 5 3 2
Total 74 65 46 48 43 42
Percentage (%) 89.0 62.2 64.9 58.1 56.8
2.2
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ISSR , 4

, , 31669-2 31669-3 36541-3, ,

228931 228954 316736 ; (31676-5 228959 31672-6
22895 3) ,
2.3 Shanmon’ s Ne’ s
Shanron’ s , ISR )
4 : ;
, 36543 , 0.5056;
22895 , 0.0865 Shanmon’s 4
(0. 3486) > (0.333¢) > (0. 3249) >
(0.2735) , Nei’ s 4
( 4 , 36543 , 0.3306;
31672 , 0.1157 (0.2314) ,
(0.1761) , : (0.2314) > (0.2224) >
(0.2184) > (0.1761) , Shanmon’ s
4 Shannon’ s (1) Nei's  (H) 4

Table 4 Genetic diversity o 4 populations esimated by Shannon’ s index and Nei’ s index

Ropulation
(CK) (LG (MG (HQ
No.d primers . . . .
pr Shanron’ s Ne’s Shanron’ s Ne’'s Shanron’ s Ne’ s Shanron’ s Ne’ s
(n (H) (1 (H) (1 (H) (1) (H)

22893 0.4128 0. 2865 0. 4163 0. 2645 0. 3661 0. 2461 0. 2786 0. 1947
22895 0. 3147 0.2020 0.2171 0. 1433 0. 1829 0.1212 0. 0865 0.0514
31669 0.3175 0.2108 0. 2908 0. 1984 0. 3077 0. 2025 0. 3643 0. 2479
31672 0.2335 0. 1587 0.1974 0. 1190 0. 1683 0. 1157 0. 2109 0. 1223
31673 0. 4000 0. 2692 0. 2968 0. 1936 0. 3033 0. 2031 0. 1950 0. 1228
31674 0.2185 0. 1543 0. 2975 0. 2039 0. 4813 0. 3251 0. 3236 0.2094
31675 0. 4426 0.2777 0. 4000 0.2843 0. 3545 0. 2248 0. 3478 0. 2182
31676 0.3744 0. 2369 0. 4496 0.2975 0. 4008 0. 2755 0.4273 0. 2810
36541 0.3701 0. 2498 0.4154 0. 2792 0. 3047 0. 2057 0. 2682 0. 1543
36543 0. 2550 0.1785 0. 5056 0. 3306 0.37%4 0. 2645 0. 2326 0. 1587

Mean 0. 3339 0.2224 0. 3486 0.2314 0. 3249 0.2184 0.2735 0.1761

5,Shanron’ s , 31676
(' Hpop) (0. 4130) , 22895 ., 0.2003,10
0.3202; ( Hsp) 0.4726 Shanmon' s
19. 2 %( 36541) 55.8 %( 22895) | 32.2%,
2.4
6,Ne’s
0.3123, 0. 2367, 19.8 %,

19.8 % ,80.2 % ,



3180 26

22893 33.8%, 31669 12.5%
5 Shannon’s
Table 5 Partitioning o the genetic diversity o 4 populations by Shannon’ s diver sity index
(%) (%)
No. of primers Hpop Hsp Hpop/ Hsp (Hsp - Hpop) / Hsp
22893 0. 3685 0.5734 64. 26 35.74
22895 0. 2003 0. 4531 44.21 55.79
31669 0. 3201 0. 4355 73.50 26.50
31672 0. 2025 0.3573 56. 68 43.32
31673 0. 2988 0. 4952 60. 33 39.67
31674 0. 3302 0. 5455 60. 54 39. 46
31675 0. 3862 0. 4836 79. 86 20.14
31676 0.4130 0. 5352 77.17 22.83
36541 0. 3396 0. 4204 80.78 19. 22
36543 0. 3432 0.4271 80.34 19. 66
Mean 0. 3202 0. 4726 67.77 32.23
( )
Nm (the number of migrants per generation) & Gs (Nm = 0.5(1-
Git) / Gat) 6 Nm , 0.9806 3.4463 , 2.0202 Wright'™ ,
Nm>1 . Nm<1
, Nm , Gt 4
6 Nei's
Table 6 Genetic diversity and variation between and within 4 populations by Nei’ s index
(%) (%) .
Primer Ht Hs H/ Ht Gt Nm
22893 0. 3912 0. 2480 66. 23 R.77 0. 9806
22895 0. 2981 0. 1665 68. 09 3191 1. 0669
31669 0. 2854 0. 2456 87.47 12.53 3.4904
31672 0. 2227 0.1842 86. 66 13.32 3.2538
31673 0. 3227 0. 2760 87.33 12.67 3.4463
31674 0. 3634 0. 2678 76. 22 23.79 1. 6017
31675 0. 3306 0. 2512 82.22 17.78 2.3121
31676 0. 3678 0. 2727 77.63 22.36 1. 7361
36541 0. 2692 0. 2222 85. 62 14.37 2.9795
36543 0.2715 0.2331 85. 84 15.94 2. 6368
Mean 0.3123 0. 2367 80.33 19.84 2.0202
Nm = edimate of gene flowfrom Gt or G&s E g., Nm=0.5(1- G&t)/Gs
2.5
, 10 ISSR , Ne’'s 4

(0.0817) , ; ,
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, 0.1627, :
UPGVIA , 7 Nei's
4 , , Table 7 Nei’ s genetic identity (above diagond) and genetic disance ( below
diagpnd) of four populations
' Ropulation
’ Fopulation CcK LG MG HG
CK — 0.9215 0.8943 0. 8499
( LG 0. 0817 —_ 0. 9249 0. 8628
) , MG  0.1117 0.0781 — 0.9281
HG 0. 1627 0.1475 0. 0746 —
) 4.0866
, 21631 +—————mm———— Ik CK
: o 2 4.0866
’ ! e RIEHK LG
3 _ -3 3.7291
[16] I 25205 A A MG
’ 3 R 1 37291
’ T K HG
2 ISR UPGVA

Fg.2 UPGVA duder figure of S. grandis populaion under different

grazing pressures

ISSR 89 %,
(70%) ™ Q@at  Millar ,

[18]

ISSR , Shanon’ s Ne' s
, (19.84% 32.23 %) ,

ISSR ,  Shanon’ s 4
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> > > , Ne’ s
Shanron’ s Ne’s , (]
Shanon’ s Ne’s ,ISSR
, ISSR , ISR
, ( ) DNA ,
RAFD , RAFD
1RAIJ:: 1 3
Albert™  Yang™
RAFD ISR JRAPD ISR :
( ) ISR
RAFD (2] ISSR  RAFPD
ISSR PCR RAFD , RAFD , ISR
RAFD ISR 89.00 %, (26} RAFPD
7 ( 61.88 %) , ISR

4

() 10 ISR 44 74 , 65 , 89 %,

(2) Shanron’ s Ne's
> > > , y

(3 UPGVIA , ,
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