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Table 1 Physical and chemical properties of soil
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Table 2 Multiple comparisons of the photosynthetic basal environment of the leaves with

different plant ages of Elymus sibiricus

PRI /a R /cm it /em 5 /cm T8 AR/ em? SPAD &
3 136.02+0. 64° 10.3240. 33" 0.73+0. 04" 5.7040. 46" 25.9540. 43°
4 121.68=+0. 79" 13.60+0. 45° 0.87=+0.03" 8.92+0. 59 28.174+0. 78"
5 102. 70+ 1. 80¢ 9.5640. 31" 0.62+0.03¢ 4.5140. 32" 26.59=+1.02°
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Effects of plant age and light intensity on photosynthetic characteristics

RHMAALFEMEHAAEZESR:C 5 P, 3 MR
BB ERME;C 5 T,..3 a>>4 a AW E 7ML,
SaAiBE:C HG,,3afdaB2WEFEAME.5aRn
BE.OAABBMES FOLH B E R R EF
TEAH S AHOC BBk 3a>5a>>4a; K FL PR I (H 5 i A

S5a
C, WUE ls P, G, T

| |l ooocoo~
—oCe hrox
0 N

2 ERREEEMREAGEFZEHBXESHR
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COEMEERMI. AHLRE 3 a Ml 5 a>4 a3 K4
) == A0 A LR i {E 2 .2 A HH 5 (P<<0. 05),

B
-7

BB TER W W F 0 (P<<0. 01), 5 0 i N
G.> P, > T,>C; KRl X8 4 6 & 5 80 e 83 5

2.4 HIRMARMEZEZEMHRAGSHHZMN (P<<0.01), FE R Co w1l UL, Ot Mgk B 32 8252 i <

AR T 22 W i S0 IR B SR W) AR X LR B A AR BRI 3 B i ] CO, W B2,
TG S HCA B (P<T0. 05) . 52 I K /N i Ot B 5iR RE R PR 8% 3L [ A I 3 SR me ot & R
NP >G(E 3. =PRI OREEXE MRATE.

R3 TRAHREZEEHRAGSHNEERENERAENN
Table 3 Two-factorial analysis of variance on photosynthetic parameters of E. sibiricus
leaves from different plant age
P, G, C T,
e
F P F P F P F P
e 7.25 <0.01 3.54 0.063 17. 882 <0. 001 0.196 0. 659
o HR g B 43. 85 <C0. 001 46. 44 <0. 001 21.649 <C0. 001 32.764 <0. 001

PRUIE XOCIEREE 6,02 <<0. 05 5.50 <<0. 05 0. 456 0.501 0.667 0.416

2.5 EARBEMEZEZEMHAAGSHNFIE

X 0~2 000 pmol/(m* « s) ) F &t B T A [A] bk
B R OGS S BT IR (R O BT E M A RE
M 50 pmol/(m® « &) KL AT G O 75 |
JETE 1 000~1 400 pmol/(m” « )W, ETF W
P,.G..C HNAESHITL R E(P<0.05) 5. T,
Ls 23 ANE ¥, 6B 1 600~1 800 pmol/(m* « s)
WLP,.Ci\Ls BRZEZER.G.MT, ZRABE.
WESR B AE 1 800~2 000 pmol/(m? « s)If, 3554 i i
Ls TR FEERF.P. MC ZRARE.G.MT, 271

F(P<C0.05), JF &t AR B 7E 800 pmol/(m* « )
B 21 22 i R K a3 R RIS & T A O B
2.6 HRiRXMEBEEMHRAESHNIE M

N T A R R 2 i R T — B R G A R
255 R FRHOE TR BEETE 0~2 000 pmol/ (m* « ) Bk
B X P A N ) 2 L AR W] (3R 5),3.4 Fil 5 a [H] A
Ryt P, M T, ZRABE.3afM4ant)y P, T, B
FERET 5 amtF(P<0.05;4 afl 5 ait i C ZRA
BEHEERET 3 a A (P<C0.05) ; 55 BRI 1Y i F ]
G, 1 WUE #4751 3 2% 5 (P<<0. 05) ,

x4 TRAXLTFERETZEEZEMHRHNEEGSH

Table 4 Effects of light intensity on photosynthetic parameters of Elymus sibiricus leaves

o6& BB/ P,/ G./ G/ Ls T./ WUE /

(pmol *m™ «s") (umolem™® «s ') (molem ™ +s™") (umolsm*+s") ) (mmol * m™* « s7') (pmol » mmol™")
0 —1.9740.26°  0.020%+0.003' 1168.60+£72.77° —0.43+0.12¢ 0.8440.12¢ —2.9140. 69°

50 0.67=+0.30" 0.032+0. 005  721.50+45, 02" 0.14+0.03" 1.30+0.18% 0.52+0. 24"

200 3.8540.58" 0.04970. 004" 513.76+£37.97"  0.3840.04° 2. 0440, 20" 2.10£0. 47"

600 5.0040. 49* 0.05640. 004>  479.29447. 92 0.437+0. 04" 2.3240. 22" 2.3940. 40"

800 5.0240.73% 0.05440. 006>  478.19442, 04 0.4340. 03" 2.2740.30% 2.6740.67°

1 000 4.62+0.65" 0.054+0. 006" 507.21439.07™ 0.4040. 03" 2.27+0. 34" 2.30+0. 43"

1 200 4.03+0.83" 0.047+0.008"  599,754+54, 19"  0.28=40.06™ 1.56=40. 35" 1.83+0. 41"

1 400 3.8840.73% 0.04940.008"™ 551.75+56.97*  0.3440.06* 2.0040. 35% 2.1340.32%

1 600 4. 4340, 89 0.05340. 006" 554.56+55. 62"  0.3440. 05" 2.0740. 23" 2.1440. 29*

1 800 5.1140.98" 0.06640.007"  539.49440.43"  0.352+0. 04" 2.58+0. 25" 1.89+0. 22

2 000 6.1540. 90° 0.09540.009*  548.13+42.78"  0.36+0.02% 3.69=+0. 30 1.6740.19*
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Table 5 Effects of plant age on photosynthetic parameters of Elymus sibiricus leaves

P,/ G./ G/ T./ WUE/

it /2 —2 -1 —2 —1 —1 Ls —2 -1 1
(pmol*m * «s ') (mol*m *+s ') (umol+mol ') (mmol * m * « s ') (pmol « mmol ')

3 5.0440. 62° 0.0640.01* 488.54+43.99" 0.332£0.06° 2.37+0.17* 1.672£0. 38"

4 3.44+0. 45" 0.0540.01* 702.22+38.70° 0.322£0. 04" 2.27+0. 20" 1.6240. 28"

5 3.0140.51 0.0540.01* 603. 1035, 20" 0.2040. 05 1.7240. 15" 1.39+0. 36°
3 i AR 6 G R E S BOAT S B AR ) ' RE A AR .

it

3.1 EHREEEZENMHRAAAEMREEZR

MR R AT AR E ST
2 A A PR AR S X R AE KR R E R = A
S JUFCAEAE W) A S I I X S 2 e
A B SRR FH . m ARG R L H AR VR A
ERoE AR 2 A K AL A I RIE S R a/b Rl 2 1 T =
T4 T 2 WY i o 8 O 79 ) P 20508 I e )2 1 T o g
BN L ARG TR A AN 32 3 56 )2 A JHE i T L
Z FN kR A SR B AL O G SRR W S
TR ARG R G N FE X ] — R BT T 6] —
Al R A5 RS 1Y 0 2 T BEHERR T AN G R
142 55 AN HEBR T[] — > A £y o5 0 I 458 () ) 22 5
AT R IR K/NK 3 a>>4 a>>5 a, H%& i bk e
i) 24 22 53 i@ 2 (P<<0. 05) . i B 75 [d] — 4= & 01 P 1 [
I AEL B A A BRI (8 1 0 T P 3R A 14 2 TR
BRAET M., BATTREY B EZWER K
JE S (4 56 A TR 0 DGR B T AR R T I T AE
G I QRFFH MR KRy b L, R o, B4R
I T T R BRI R R A LR, AR N
W4 a et py R AR R B K, H S
3ad5aZRFRFEP<0.05),3aM5alllLEFEE
S UL 4 a B A B AL A A T
AR FIEAT G . BES IR IR bR i 2 1 42
HENT ] SPAD {0 i 3 22 5 3% F A= e 35 45 Xk /N 22
HE AR EFRO R RN IAE &AL T
MR TR, o 2 %48 . H SPAD i m T H AR AL

1 45 3 A AU .
3.2 BHRZBEZMMHALAHERLETUXR
EEEATFRMEXE

R SR R AT L O i R R R
BT R AT EED LG EARER

AT R OCFE I 0~200 pmol/(m? « $) i,
BRRIS Z TR P, AT, oK, H 2R S
F(P<C0. 01) IEAH KOG FR - 3% 55 4B 4R 55 X Bl ol 5 )
YRR S W B R, BT &
MEE<C200 pmol/(m* « ) I, P, Fifi 56 B8 52 Ze P38 in
H P, 5T S8%EP<0.05) FH #1945 B A —5.
ARAFFEE R FEW],200~2 000 pmol/(m® « ) JF 57 M
JEFEE N &R B0 P B BN 3 a>4 a
=5 a, YL BEAE RAFBR T, B G P, 3
R AN B B L 3 55 I SRS 8 9 18 R B A R R =
TSR = AR AR Y R R EOL A R 3 (P<
0. 05) /& T AR AR I 25 R AR L. 9 000 P % 7 i - ax
—FEEIREM R, BT E RN P AT, MR LA
I F6EAE R M #EAT I8 R F I 0 9 B F0 ™ Y
ME,

AT AR R P, 5 G, 8 Ls 24483 IE
FRKFR P, 5 C YR 3 50N OC, B 3 1 22 i
MG AR S AL B IR A CO, F AL BR A %
WA, CAMREN SCEEMBEIRS AL TE,
H T CO, A0 AL BRI 45 2 DDA 2090 0 2 i 3% 5 A
RO G AR TR AR Y 3 22 R 43 g AL R A R
FEASALBR N i F A AL O JE R e S S )
CO, W BE ASREN 265 75 oK i — 2P 3 OB & 1E R
AR A S AL BRI AE S AL R 45 ot 2 i 5 A% R B -1, 5
— TR B AL i (Rubisco) 25 7% P B K & 51 R 6 4 fig
T3S ABRSE o, 25 BRI 2 1 22 35 BOG 0 i 3
GF,3 a Bt AE 1 200 pmol/(m* « ) JF fE BB,
4 afyH H7E 1 000 pmol/(m* « ) KN P, FEK.C
FEART Ls 397555 a i i 7 7E800 pmol/(m? « s) 5+
R RN P, BEARL G 3T Ls BEAR . Ho 25 bR 1%
) P, 5 C HREBBFERMK. P, 5 Ls 22 FIE
A 2R WY 9 3 300 2 1 22 T i o B O 4 4 ) B 4
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3afl 4 a ALIRGIEFERNE.S a FEHEFZIEI
R mT RE S B R R — AR B A R Bl AR S A R 1Y
T, 1 22 A K T ) R e g, L o B R
=L U IO A MR L5 a BRI A EE R R MR
AL BRI 33X R4 EPUE T R AR ST AR
3.3 ZEZHMHAREEMKRMEER

o JE DX ) — AR B R AN R S v A s i Tt &
HOF 7 =00 A AN o SN o W L T A NI TR )
D' BRI R BR I 0 I RE ) AN 25 . ARBESE L O R
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Response of Elymus sibiricus flag leaves at different
plant ages to light intensity and differences in their
basic photosynthetic environmental indicators
during filling stage

JIN Xin',QI Juan',LIU Wen-hui*, WU Zhao-lin', Yang Hang',
SU Jing-long',Li Ming'
(1. College o f Grassland Science ,Gansu Agricultural University ; Key Laboratory of Grassland
Ecosystem ,Ministry of Education ; China-US Center for Grazing land Ecosystem Sustainability ,
Lanzhou 730070 ,Gansu,China; 2. Qinghai Academy of Animal Science and Veterinary

Medicine,Key Laboratory of Superior Forage Germplasm in the Qinghai-Tibetan
Plateau,Xining 810016,Qinghai,China)

Abstract: Photosynthetic characteristics, including net photosynthetic rate (P,), transpiration rate(T,),
stomatal conductance(G,) ,intercellular CO, concentration(C;) , stomatal limited value(L,)and water use effi-

ciency(WUE) ,were determined on flag leaves of Elymus sibiricus with different plant ages while grown in the
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same habitat of alpine regions, under varying light intensity using simulated light source. The resulted showed
that there were significant differences in plant heights of E. sibiricus with different plant ages(P<C0. 05),which
followed the order of 3-year-old plants > 4-year-old plants >> 5-year-old plants. Leaf length and leaf area of flag
leaves from 4-year-old were significantly greater than those of 3-year-old or 5-year-old plants(P<C0. 05). Under
light intensity ranging from 200~2 000 pmol/(m” « s), P, and T, values of flag leaves with different plant age
followed the order of 3-year-old>>4-year-old>>5-year-old plants;and they had a positive correlation regardless of
plant age(P<C0. 01). There was a significant and positive correlation between P, and G, or Ls, while a negative
correlation between P, and C;(P<C0.01). The E. sibiricus flag leaves from the 3-year-old and 4-year-old plants
showed photo-inhibition at the light intensity of 1 200 and 1 000 umol/(m® « s),respectively, primarily due to
stomatal limitations. The flag leaves of 5-year-old E. sibiricus showed photo-inhibition at 800 pmol/(m” « s),
primarily due to non-stomata limitations. P, and G, of flag leaves were significantly affected by light intensity (P
<C0. 01)and the two-way interaction of light intensity and plant age(P<C0. 05), while C; of flag leaves was af-
fected by plant age(P<Z0.01).

Key words: Elymus sibiricus ;light intensity;plant age;photosynthetic characteristics
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Resistance evaluation of ten ryegrass varieties
to Pyricularia grisea

CHEN Hong',ZHOU Su',LIU Gang', WANG Yu',KANG Xiao-hui*
(1. Research Center of Alpine Grassland Ecological Restoration Engineering on Qinghai-Tibet Plateau ,
Sichuan Academy o f Grassland Sciences ,Chengdu Sichuan 611743;2. Southwest University
of Science and Technology ,Mianyang ,Sichuan 621010)

Abstract: This study investigated the resistance of different varieties of ryegrass to Pyricularia grisea. The
pathogen was inoculated with smudge method to 10 main cultivated ryegrass varieties(Lolium multi florum ,Lo-
lium perenne)in Sichuan, and disease resistance was evaluated according to disease index. The results showed
that the incidence and mean severity in annual ryegrass(six varieties) were significantly higher than those in pe-
rennial ryegrass(four varieties). The disease index was used to classify the resistance of 10 ryegrass varieties.
All four perennial ryegrass of Gentleman, Prime minister, Nuyi,and Victoria showed high resistance(HR) , with
no significant difference between those four varieties(P<C0. 05). The annual ryegrass all showed different degree
of susceptibility (HS, MS) , among which four varieties (Chuannong 1, Angus 1, Andes and Ordinary) showed
high susceptibility (HS) , Jiewei showed moderate susceptibility (MS) , while Changjiang 2 showed medium resist-
ance(MR). The disease occurred and spreaded quickly,and caused severe damage. It is recommended that dis-
ease-resistant varieties would be preferentially selected for prevention and control,in addition to early prevention
and control.

Key words: Pyricularia grisea ;resistance evaluation;ryegrass



