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158 dAEFIRERN 24 749 mm, KZEPTE 5 2 10 Ay AHBLE A Jy i FEF ) AH PRI KAAG 23 B, hi
R 70%~90 %0 5 b g AR A K ZR AU B R 3~5 SKHEA/hm” AR AR K ZE R [ S 10 H i A) R AR
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1.2 #FREFE

K 2 3 0 S B i T 7 2007 AR FF I i 19 [ 5 0 BRIXCFD H 20 tE22 90 AEACR I iR — i 47 4b 31
A8 A A R R R X 3 B 5 0 DX A X X P R P R A BT 43 S e MR 10 S W R, 43 00 O s R AR (San-
guisorba filiformis) K ¥ (Deschampsia cespitosa) 3% W o 0 (Gentiana formosa) 485 I i ¥ (Caltha
scaposa) W ERIETL (Anemone trullifolia var.linearis) 15 148 %5 (Aster alpinus) 5 JR B E (Ranunculus
tanguticus) R FE (Blysmus sinocom pressus) JEPESTE (Chamaesium paradoxum ) F)I| TH AL E 5 (Carex
enervis) BEXF XA AP FERIC 2 Bk IEARIC 10 Bk SR 5 10 58 B AR AE W 1 T 48 B50R R 52 88 R S L T i
LT A SR SR RN OGRS R A B R B R R B R 65 CHE T A8 h R
PR 75 B R pRAE P 00 B 7 Gl e DL A B0 R S IR DU RS A BT SR AR RN A SRR
455927,
1.3 HESH

SR ) ol R AR A A R ROV SR T A SR PR R X A e R R R W 0 T T AR T R
T RN AE BT A ARG, S 3 43 AT XU 2R J7 22 43 AN [ 40 ) 149 22 6 L85k ] Duncan B3390, 2 )5
A B 0 ) Ao AT B BR R T 25 00 T o A B AR AR R ZR BN A R ) 7 e B AR A AR RS I B e L R
T DA TR R D AR AR R R R i, SRR R T RN AR AR SR AN S ) A K A
R XoF TS AT ) T 1 43 00 AT TR B M 81U RN 22 ST 8 A8 L IH A3 A TR et S Al i SPSS 26.0 #EAT.
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21 MFFE

Wy B AS ) 0O b B A 3 S (P <C0.001, % 1A [FE A Ab 7= i KB MR IR N &
P KR e ISR 56 . o IR B T, S AR AL A A L S N R IR, 1 P b R, AR e B R AR R IR B (SR D).
ZEA 10 PRk UL OO AR Bl T i R AR 2806 (R 1, 3R 2). 1 Tk 5 W Rl 2 181 AE AR B Y sC BAE
(P<C0.01, 3 2) o A [F] 490 b XoF TSt A %y o 162 A [i] 0025 3 00 v D B B A 7= i (3R 1L B3R 1) L FRIRR
HbRAT L RE SR I e IE | A R T B R % R A R R LU SR S8 A D T L BRI R 43 )l 32,374,42,17, 116,
147 mg(FFA ) P<<0.05,% 1,/ 1).
22 ®FHE

Xof TRl 7R R W R 2 ] IR AEAE 3 25 (P <T0.001,58 1,3 2) L858 K F , -4 K & il o (i 15 Fb 1
B BEAR 2200 (P<<0.001, 38 1,38 2). W 5 Z MAAAE 1 35 19 28 BAE (P <<0.001, 3R 2) . %) T B A~y
e, AR A K 2 N R B R R R (4200, B FRAR R B LSS TN I IH AR RS I B | A AR
A6 L5 %6 1 b 1250 (P <<0.05) o 8 Ml A b 1 2500 1 9020 3K 30 300 Btk 257K 7 (P <<0.10) , Xof 4 Ji 7 2
W AN VG AL & B A R B oS e (R 1L R D).
2.3 FF KM

Py 5 R A K O R T RN BN (P <20.01 % 2) AN [E WAk E) , MR EE R TR E L N
2.20 mg, .3 T H AW R AS [R]85 /N AT A A A 2 B e 7 AN T SR AR K i et 3 4 )1 P L
ER AT B (40,09 mg) . BF RS HEE(—0.07 mg) & 156 (—0.14 mg) B R 7 5 & % T B
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DR (—0.05 mg) AR IEIE (—0.31 mg) B AP BT 1w 19 R AR AN Gk 3] 3 B 2 35 /K S (P <<0.10) AH B 3k
Wb A A5 B K /N AR 9 %0
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Tab. 1 Seed production, fruit number,seed number,seed size, fruit setting rate,flower number,
fruit set ratio of alpine meadow plants under different treatments(Mean= SE)
Y A3 FF R/ mg R Ui iy BE/mg A9/ 0% PR A A/ 9%
J Hb Ay 2 97+7.6 840.6 95+7.3 1.032£0.050 9140.7 1040.6 81£2.9
[ 129+10.7 9+0.9 121+10.1 1.0840.055 90+2.0 10£0.9 9742.9
BET KM 756+49.6 29+1.2 585+22.3 1.2840.052 9240.5 29+1.2 1004+0.0
Bl 893+113.8 27+1.9 662+67.4 1.3470.085 9140.9 27+1.9 1000.0
JIPGAEE R A8 48+5.9 1+0.0 57+6.8 0.84+0.023 94+1.2 1+0.0 100+0.0
6 4042.5 1£0.0 54+3.6 0.7440.031 90+1.2 1£0.0 100£0.0
K E AL 434437.0 540.3 978+75.2 0.4540.023 81+1.2 740.4 77+5.7
FEl# 8084107.8 6+0.3 1604+123.8  0.494+0.029 81+1.4 6+0.2 96+2.5
mlgsE &AM 123+25.6 240.3 296447.5 0.4+0.027 76+2.7 240.3 100+0.0
B 270+21.3 3+0.2 502443.2 0.5440.025 86+1.8 340.2 1000.0
FEREE A% 213£18.6 18+1.0 847+85.0 0.26+0.015 72+2.2 2240.6 83+3.1
k=) 1374+7.2 940.5 426+27.1 0.3340.017 73+1.4 1040.4 95+2.3
PR E LK 6-0.5 12£0.2 27+2.2 0.2240.011 82+2.0 240.3 69+10.5
k=) 23+2.4 340.3 91+13.7 0.2740.022 83+1.7 3+0.3 97+3.3
EmEE 20+1.6 1+0.0 19+1.8 1.1240.094 7544.6 1+0.0 100+0.0
iEE=) 20+1.0 14+0.0 164+0.8 1.284+0.075 88+3.2 14+0.0 10040.0
AT SR 'S 31£3.1 140.2 2314334 0.14+0.009 66+3.3 19+1.4 740.6
k=) 73+8.5 340.3 532+£71.8 0.1440.007 74+2.6 174+1.2 1842.1
SR M 60+7.1 3+0.3 30+3.6 2.0540.095 87+2.7 4+0.2 77+7.4
iEE=) 1764+31.3 4+0.7 754+11.7 2.3640.122 90+1.8 540.6 94+3.9

K2 BMBESFAEOMHXNMFEEHFYE M FREERY LRENEIHAZMHREAZFTESRER

Tab. 2 The effects of grazing and different species on seed yield,seed number,seed size,flower number,

fruit setting rate and seed set ratio by two-way analysis of variance

il i F i /mg 75 B F i/ mg A% A R 255
T 20,48 * * 18.85% * * 10.56 " * 23,56 * 37.58" 9.32%*
L7K 102,99 * " 147.89% " 278.24% 299.79% % * 100.85 * * 24,59 % *
T X ) ol 5.40" %" 15.83* " * 1.98” 14.63" " 3.56" " 2.96" "
H RPN F . %2 P<<0.05,” " &R P<C0.01.** * £/;R P<0.001.
2.4 TERH

AN T 4 Tl 1) 46 e %22 52 3 (P <C0.001, 3 1,58 2) ., Z 1 HLAS R 45 5 0% o I 4% 4 5 6 R 46 25 37 i
Z ) A 52 B B R 5 1L 58 % 22 T) L K e L 5€ 56 A2 et AR R 1 PG b i 2 T ) 2 S MR 1 3 DASE . Al
ol 2 5 3736 B 3K F 286 10 AW Rl A 2R 2R 0O A5 6 ZR B0 25 3G 21 26 6 TR AN W Aok L &
I TR I A S TR T A O A S R L A6 X i i R 1,30 A 12,1, T A6 AR 7 B R
L1 22 55 10 46 2= B0H0 13 AR L B AR 43500 9 1,10 1 0,86, HoAt 4y il 149 48 2 B0 I A K 28 oo e A 1 35 ) g
(K 1,0 1.
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R Z M 2 RN R SR B R B R R AR EP R R W2 R AR EGR DS 10
AP IR L RO B R AL AR ER AR 10 26 4 IR L O R I A | R R AR R RE L SE N O IR LA
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PSS FNTEN
2.6 XA

AN TR A ) 25 5 ) 25 5 B 3 (P<<0.001, 38 2) , R BI/IMKIR A N PG AU 50 B3 o 8 i A » 2% R
A6 AL B AL AR e AR 5 1L 2R 58 R, M R B R R e I (R D B F RS S ) 30 (P =10.003,
LDl T YRS AEA K OB 18 52 BAE B AFTE A [ 40 R 108 45 S 706k R A K 2 i A0 1 g 1oz A J=AH [
B AR PG A6 & B 25 S 3G 0 3 %6 (P =0.09) , 20 5k 2 [ AR A it e 55 R /o7 L 58 %6 19 285 52 00, 4 S AR 1326
F1 10 Yo X 5 i e I B I AN Gk 380 300 B Sk 3 7KOSF- P LA A JE 2w (3R 1L PR 1),
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ol = 77 o 55 LA A8 BR 22 [ 1) 1 B 2 M 1109 23 B 3R B L D 7 i S R RO L DA AR S B R A Y
TEAOCEZR L H R A 0.57 A1 0.32, HARFE IR 5 R 177 i FIAE 2L B Z R 1Y O R IR 3 (B DA £
LR B A NH AT Rl 7 7= 5 H A 5 AT RR 0 2 R K B, Fh T BORNAE = 50T 3 8] fi B R 7 = AR R 1Y 66 %6
(P<20.001).3f HARHE 45 HEAL RBCEF B 15803 19 578k 5 K (0.63) 5 FR I A6 2 50 (0.33) ] FH BCHO AN TA]
F b 11 Kb $HLORE SR AT [0 05 43 B D ke B A 5 1R ) o - e 1) R Ak AT DA R R R AR AR 7300, R AR
b ) A8 A1 5 S R R TG B G R (] 2).
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Fig.1 The relationship between seed production and other reproductive traits
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Fig.2 Relationship between differences in seed production induced by winter grazing and

differences in other reproductive traits
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Effects of non-growing season grazing on seed production of
a meadow in the upper reaches of Yellow River

Chen Anqun, Zhang Luna, Chai Shijie, Wang Wenrui, Liu Yinzhan, Han Shijie, Miao Yuan

(School of Life Sciences, Henan University, Kaifeng 475004, China)

Abstract : Grazing in the non-growing season is a land management widely adopted in the alpine meadow of Tibetan Plat-
eau located at the upper reaches of Yellow River. Plant seed production is an important reproduction index which plays signifi-
cant roles on seedlings emergence and plant community composition. Therefore, seed production and correlated reproduction in-
dexes were measured in order to study the influnence of grazing in non-growing season on seed production. Seed production,
seed number, seed size, the ratio of fruit number to flower number, and the ratio of full seed number to total seed number in
response to non-growing-season grazing have decreased by 28%, 22%, 9%, 10% . and 3% , respectively. However, the num-
ber of flower has increased by 22% under grazing. There were strong variations among species in response to the non-growing-
season grazing. Grazing in non-growing season significantly reduced the seed yield of some species including Sanguisorba fili-
formis, but significantly increased seed production of Ranunculus tanguticus. There was no effect on the seed yield of some
species including Blysmus sinocom pressus. In addition, the seed production was correlated with the number of seed and flower,
but not with other variables.

Keywords: grassland management; reproduction strategy; flower number; seed size; seed number
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Attached Tab. |

The effects of grazing on seed production,seed number,seed size,flower number,

fruit setting rate and seed set ratio of different species by one-way analysis of variance

Ly ¥ 7= ¥4 R/ TEAHL A A 4559: 71
W M A —0.03” —25.6° —0.05 0.70 —0.16** 0.01
K —0.37"" —626" " —0.05 1.30" —0.20" " 0.00
4 Ji A 2 0.00 3.10 —0.16 0.00 0.00 —0.13*
Enp/A:! —0.04" "~ —300" " —0.00 2.60 —0.10*** —0.07
A6 2 I i —0.02% " —64.2" " —0.05 —1.10" —0.28" —0.01
FIREE 0.08** 420 % —0.07"" 12.1% " —0.11%~ —0.01
BT —0.14 —77.1% %" —0.06 2.01 0.00 0.02
M AR AL —0.12*" —44.8* " —0.31° —1.00 —0.17 —0.04
JIVE AL & 0.01 3.30 0.09* 0.00 0.00 0.03°
IS5 —0.15* "~ —206"* —0.14% " —0.86" 0.00 —0.10*
& TR R T 1R 1 24 % A8 b

:78 P<0.10; * F/x P<C0.05; " " Fn P<C0.01; " " " &R P<0.001.



