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Effects of light intensity on germination, growth, chlorophyll content and
photosystem II of leaves in Ryegrass( Lolium Perenne L)

Zhang Hui, Wang He, Zhang Bei-bei, Wu Yue-xuan, Wang Miao-miao
(Key Laboratory of Disaster Survey and Mechanism Simulation of Shaanxi Province/

Baoji University of Aris and Sciences, Baoji, Shaanxi 721013, China)

Abstract : Using common ryegrass ( Lolium Perenne 1) as a test material, the effects of six different light inten-
sities on germination, growth, chlorophyll content and photosystem II of leaves in ryegrass were studied. The results
showed that; (1)When the light intensity was 300 wmol » m™ « s™' | the ryegrass was the best for germination and
growth. The germination rate, germination potential, germination index and vigor index were 93% , 23.67% , 57.28
and 211. 88, respectively. The root length and shoot length were 3.04 e¢m and 4.01 cm, respectively; the
chlorophyll content of leaves under this light intensity was significantly higher than that of other light intensity treat-
ments (P<0.05) , and the chlorophyll a, b and total chlorophyll were 0.71, 0.27 mg - ¢ ' and 0.98 mg + g™'; (2)
With the increase of light intensity, the maximum fluorescence ( Fm) , the maximum photochemical efficiency of
PSIT (Fv/Fm) and Plabs showed a trend of increasing first and then decreasing, while the values of Fm, Fv/Fm
and Plabs reached the maximum under light intensity 300 mol - m™ + s™'; OJIP was greatly affected by light inten-
sity, with significant difference at point I, and the OJIP curve was normalized with little difference.; (4) OJIP
curve parameters showed that there was no significant difference in light intensity of the six donor groups on the
PSII, with the increase of light intensity, per reaction center absorption ( ABS/RC), capture ( TRo/RC) and

transfer (ETo/RC) also increases, but the heat dissipation ( DIo/RC) per reaction center decreases, and the elec-
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tron transfer of PSII receptor side is blocked at light intensity 500 wmol « m™ - s7".
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e, REDE AN HEE] K 2R R SEH R PR
G ek W E 22 7 (R 1), 16 L3 St
TRERR T R R R FH R R )48
WA E R R, L3 AN BE R K ZFREFHE
THABAFE(P<0.05) , K ZFHMAZFHEAE L3 &b
PR 5 HAD 5 46 A B35 225 (P<0.05) , Ul BIFE

L3 AbPET MR B Rl & ZE R ST R, 15 198
BORFF LR E K RS A o m, W 1 1]
DVE T L3 b3 P R B e fim K, & &
T HAth 5 2HEnm A # H A 22 57 B3 (P<0.05) .

M 1T LIE L3 F L4 AbBER KR B2
AR, MRS 2R IR B KM, (W 4 =2 (8]
ERARBE(P>0.05), L1 F1 12 4B F & L5 .16
WEFKERAHEZR(P>0.05), H13 14 5
HAh 4 PR B35 225 (P<0.05) ,

x1 FAEARBLEXKZFREEMFHRIRF LRI

Table 1 Effects on seed germination and root growth of ryegrass under different light intensities in hydroponic

b R 5 . N % I "

MR s/ B/ % R I K/ om BUK em
ight o L . T Lo

. .. Germination rate  Germination potential ~ Germination index Vigor index Shoot length Root length

ntensities
L1 82.67+0.01c¢ 0.35+£0.01¢c 43.73+2.48¢ 145.15+11.93¢ 3.32+0.10b 2.38+0.12¢
L2 87.33+0.02b 27.67+0.02b 48.04+0.71b 167.01+2.26b 3.48+0.07b 2.65+0.22b
L3 93.00+0.03a 32.67+0.03a 52.78+2.00a 211.58+14.66a 4.01£0.17a 3.04+0.08a
L4 87.67+0.06b 28.67+0.06h 41.79+2.57¢ 169.29+8.68h 4.05+0.06a 2.98+0.08a
L5 81.33+0.03¢ 24.33+0.03be 40.559+2.20¢ 117.07+8.07d 2.89+0.11¢ 2.02+0.07d
L6 74.33+£0.02¢ 22.33+0.02¢ 35.70+2.19d 96.02+10.09¢ 2.69+0.25¢ 1.88+0.16d
i 1292 4.84" 23.92** 50.42* " 47.39" " 40.19*

F value

R P EEE T E R 2 s AR R FOR AR R 25 5 38 ( P<0.05) . * P<0.05, * * P<0.01, R,

Note : The values presented were the mean+standard errors; different letters means different significance at P<0.05 level. #* P<0.05, * * P<0.01.

The same below.
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EE a/b Rl CIEGR A A — AT = E R
(RS, HASTR)E RR AL B R BASE o b4t 3K a i
BEb BMNGREENRE b AEEES, KR
Sk L3 B, SR EE i e, I SRR T LR
WZAERE L ARAERR, 13 B P IaRE a &
B L1 1A L5 L6 Ab 3R 7.04% 21.13% .
22.54%#1 30.99% (P<0.05), L3 AbFF 4% b
S LI L2, L5 F1 Lo b4y 9w 4.7% .
33.33% 3.7%H1 25.93% ( P<0.05) , 4% a/b |2
WG R & AR TR Bt e 2 a5/ b ir 5
Fe ], BERS UG BH ARG RE 71 AY5R 55 , 3R 2 W LI HifE
L2 RhBET K 55 B RO G RE T SR R

23 AEBEEXMNKBEEZEMHRFMHERRRLHFE
spAl

231 MKZEZEFEr KR FoFe Fm #9%wm MK

1Rl U JE AR L1 B L6, B UR 2 (Fo)

SRR R E M IAE L2 Kb B /M A

L6 AbFR L2 & F 14 L5 L6(P<0.05) fH5 L1,

L3 AbFE 25 AR5 (P>0.05) 12 4bH R Fo L 14,
L5 1 L6 Ab BT 4351 &5 H 22.68% ,31% F135.13%,
I KEOE (Fm) B35 M50 B 1958 5 T TR R, I
KAEHIAE L3 AbFE T, B v T HAth 5 4l Ak 3 (P<
0.05), HA %I L1 L2 14 L5 #1 L6 b3 a5 i 10.
62% 5.34% 23.51% .39.48% 1 40.26%

%2 AEFBAEIAEEEEMHEMHEESEHNHM
Table 2 Effects on chlorophyll content of ryegrass leaves under
different light intensities in hydroponic
SR MK a MEEDL  MIHEE HgZ b
Light  Chlorophyll a  Chlorophyll b Chlorophyll  Chlorophyll

intensity /(mg + g 'FW) /(mg - g 'FW) /(mg - g 'FW) a’b

L1 0.66+0.00b 0.25 £0.01b  0.91 £0.01b 2.65 +0.09b
12 0.71£0.00a 0.18 £0.00d 0.89+0.01c  3.85 +0.06a
L3 0.71+0.01a 0.27 £0.01a 0.98+0.00a 2.63 +0.0b
14 0.56+0.00c  0.27 £0.01ab  0.82+0.00d  2.10 %0.0c
L5 0.55+0.01¢ 0.26 £0.01b  0.81 +0.0le 2.16 +0.07c
L6 0.49 +0.00d  0.20 +0.0lc 0.69 +£0.01f 2.50 +0.06d
F i . . . .
F value 1408.17 109.14 257.14 257.74
2.3.2 MARZFEZEZFe R Fo/Fm F2 Plabs %%

T KA R R (Fo/Fm) /248 PSIT 0 H 0 Y
JEHIPERE AR 0 M R A A kA e
Z W38 R | Fo/ Fm {EER IGO0 B AS 9 52 3 1) e 30
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Fig. 1 Effects on the initial fluorescence (Fo) and maximum
fluorescence ( Fm) of ryegrass leaves under different light

intensities in hydroponic

——Lv/F'm -2

ab b ——Plabs
c 1.8
0.9F c c
'E 1.63
3 =
<Y 1 o
0.8¢ abc 2 ab be 1.4
W
1.2
07 L L L L
L1 L2 L3 L4 L5 L6

H W3 FF Light intensity/( B mol *m *+ s ')
B2 AEXBLEXMNKEEZENH
Fv/Fm J Plabs BJ52M0
Fig. 2 Effects on Fv/Fm and Plabs of ryegrass leaves

under different light intensities in hydroponic
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Fig. 3 The dynamic curves of chlorophyll fluorescence
induction and relative chlorophyll fluorescence under

different light intensities treatments
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Fig. 4 Effects on Vj and Wk of ryegrass leaves under different

light intensities in hydroponic
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3 ] LI HFE LS AbFET Mo {Efm , Ui ILAT QA
B IA SR R A, Q) 1] T A% 3 HL - Y RE T SR/,
B 6 HEH AT Mo (HIFIRA B E 2R, [T L3
AEPRR Sm B, H B AR T HoAth G HE AL 150 B
L3 AbBER Q) Bd R i e i oK, WA iR
HYIE K Sm B ST = PR, @Eo . Yo 43 W RIR 2
PR F AR A K RO RE Y L 5 B B A%
R Q) HL T AR B BT 8 LA SR R L
iR, 32 3 il LUE H 7F L3 AbHE T @Eo o
K H Yo FEARFDESR T A BE 25, Uit
588 8 A8 Ak I T AT X AR H 4% 3 2503 7 A B B 1Y
=AU

PSIT SR Hv O W Wi Al 3k L 7 1% 338 T IFE 1K
fie s Al L3 3 2 80 ABS/RC, TRo/RC ., ETo/RC Al
Dlo/RC KRR, FEGIERM L1 F+2 16,ABS/RC,
TRo/RC 1 Dlo/RC #JS b Y5 38 A 36 A, B3 #AGRE
W ETo/RC BlEIGHRIE Nk /N

M FAET LA 1, Mo Fll Go Ab L [0] B4 22 5,
TRo/RC #1 ETo/RC A 2 % 25 5, Sm, PEo , ABS/RC
1 Dlo/RC A 3245, UL ABS/RC 225750k,

R3 AENBAEIKIZEZEZZMHF Mo Sm ®PEo o ABS/RC . TRo/RC.ETo/RC B Dlo/RC BRI
Table 3  Effects on Mo, Sm,®Eo, $O, ABS/RC, TRo/RC, ETo/RC and Dlo/RC of ryegrass

leaves under different light intensities in hydroponic

Li:}fgﬂ?jin%ity Mo Sm DKo o ABS/RC TRo/RC ETo/RC Dlo/RC
L1 0.92+0.14a 322.71+3.45b 0.40+0.01b  0.54+0.0la  2.52+0.05¢  1.88+0.06c  1.13+0.04a  0.60+0.02¢c
L2 0.93+0.06a 332.89+9.63ab 0.44+0.0la 0.57+0.02a  2.56+0.07¢ 2.00+0.07bc 1.10+0.0lab 0.60+0.05¢
L3 0.95£0.09a 345.96+£5.90a 0.45+0.0la 0.57+0.0la  2.61+0.02¢ 2.01+0.10bc 1.10+0.01ab 0.62+0.00c
L4 0.96+0.07a 333.62+11.93ab 0.43+0.0la  0.56+0.01a  2.75+0.05b 2.13+0.13ab 1.09+0.02bc  0.65+0.02¢
L5 1.05+£0.25a 321.79+£0.95b 0.40+0.0l1b  0.52+0.0la  2.81+0.11b  2.16+£0.03a 1.08+0.0lbc 0.75+0.05b
L6 0.88+0.02a 261.21+12.38¢ 0.39+0.0l1b  0.51+0.0la  3.15+0.13a  2.16+£0.21a  1.05+0.0lc  0.86+0.02a
F 0.59 37.09" * 16.71" " 0.98 37.18" " 6.21" 525" 36.67" "
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