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Effects of Latosols Extracts with Different pH and Endophytic Fungi
on Growth and Physiology of Lolium perenne Seedling
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(State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science and Technology, Lanzhou 730020,
China)

Abstract ; This study was conducted to investigate changes of seed germination, seedling morphological and
physiological indexes of endophyte-infected (E") and endophyte-free (E~ ) perennial ryegrass (Lolium pe-
renne) in latosols extracts solution with different pH (4. 47—6. 12) by using the laboratory germination ex-
periment, to analyze the effect of the endophytic fungi on seedling growth and physiological characteristics
of ryegrass in an acidic environment. The result showed that: (1) in the same endophyte infection[ endo-
phyte-infected (E™) or endophyte-free (E~ )] of case, the germination rate, germination energy, germina-

tion index, vigor index of seeds, shoot length, root length, fresh weight and dry weight of seedling
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showed a decreasing trend with the decrease of latosols extracts solution pH value (the acidity of the ex-
tracts is enhanced) , and the treatments of five latosols extracts solution were significantly lower than that
of CK (pH, 6.12) (P <{0.05); proline content, superoxide dismutase activity (SOD), peroxidase activity
(POD), and malondialdehyde content (MDA) of ryegrass had minimum value under pH 6. 12, and were
significantly lower (P <C0. 05) than that of other five treatments of latosols extracts solution. (2) In addi-
tion to the control (CK), endophyte-infection significantly (P<C0. 05) improved germination rate, germi-
nation energy, germination index, vigor index, shoot length, fresh weight, dry weight, proline content
and SOD activity, and decreased the POD activity and MDA content under pH 4. 47—5. 01. In the acid
latosols extracts solution, the root length of perennial ryegrass that endophyte-infected (E™) had no sig-
nificant difference (P>>0.05) with endophyte-free (E~) when the acid latosols extracts solution pH 4. 47
—6. 12. The results showed that the effects of latosols extracts solution with different pH on seed germina-
tion, growth and physiology of endophyte-infected (E™) and endophyte-free (E™ ), and endophytic fungi
improved the growth and adaptive capacity of host in wider pH of latosol extraction. The symbiont of pe-
rennial ryegrass-endophytic fungi can be used for improving acid soil.

Key words: perennial ryegrass; endophyte; latosols extracts; pH; growth and physiological characteristics
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Table 1  Seed germination of perennial ryegrass of endophyte-infected (E¥) and endophyte-free (E™) in latosols extracts

solution with different pH

hib # H A B O KRR R RFHRE I J1 45 5
Treatment p Endophytic status Germination rate/ % Germination energy/ % Germination index Vigor index
ET 86.0044. 68a 46.75+2. 5% 25.09740. 63a 225.70%0. 38a
CK 6.12
E 81.50%43. 70ab 45.50+1.08a 23.30+0. 35ab 219.47+0.07a
E' 72.1542. 89bc 38.0041.87b 21.3240. 76¢ 187.1140. 45b
1:10 5.01
E™ 60. 7542, 37delg 28.254-0. 96cde 16.46+0. 33g 147.2540. 261
ET 71.00+2. 31bced 37.254+1.87b 17.00+0. 31d 149.6940. 07c
1:7 4. 85
E™ 52.2546. 40egh 26.0042. 53cde 12.3740. 24h 106.0440. 17¢g
E" 68. 7542, 86bcd 35.5040. 89bc 16.47=+0. 41de 143.1340. 19¢d
1:5 4.73
E™ 49.75+2. 291{g 24.5041. 63de 11.50=£0. 30h 97.8040. 10g
ET 64. 2542, 40cde 24.0041. 02bc 15.9440. 34ef 132. 3340. 20de
1:3 4.58
’ E™ 45.5043. 92¢gh 22.7542. 18de 10.1240. 27j 84.2240. 10gh
ET 62. 504 2. 39def 29.75+1.93bed 15.2440. 48{g 110. 8140. 23e
1:1 4.47
E™ 43.00+1.08h 21.254+2. 271 9.8140.19j 79.5740.09h

TE « [ 81 A ) 51 3278 R Ab BRI AE 0. 05 AKPAFAE F 2R R 2 [

Note: The different normal letters within the same column indicate significant difference among treatments at 0. 05 level; The same as Table 2
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Table 2 Seedlings growth of perennial ryegrass of endophyte-infected (E*) and endophyte-free (E™) in latosols

extracts solution with different pH

b7 it T L R ZE K AR I 2 fif R ZET &
Tre pH Endophytic Shoot Root Fresh weight of Dry weight of
reatment ) / . ) ! ,
status length/cm length/cm seedlings/mg seedlings/mg
ET 6.98+0. 14a 4,914+0.12a 42.00+3.09a 18.88+0. 94a
CK 6.12
E™ 6.80+0. 11ab 4,3540. 10a 39.70£4.01a 17.76+£1. 28a
ET 6.00%0. 16b 3.0140.12b 36.55+2.25b 11.59£0.92b
1:10 5.01
’ E- 5.12£0. 09cd 2.99+0. 06b 25.58+5. 42d 8. 13 1. 29¢f
E* 5.9740. 15bc 2.41%+0. 13cd 35.30£5.59bc 11.32+1.40b
1:7 4. 85
E 4,9440. 11de 2.237+0.08c 23.60+5. 11de 7.83+0.89gh
E* 5.90+0. 13c 2.37+0.10cd 34, 75+5. 76bc 10.89+1. 01bc
1:5 4.73
7 E- 4. 7740. 12ef 1.96+0. 11cd 23.3944. 33de 6.94+0.06gh
E* 5.83+0. 10c 2.147+0.09cd 32.70+3.96bc 9.87+1.17cd
1:3 4.58
’ E 4.65+0. 111 1. 83740. 0dcd 22.96+5.05e 6.42+0.86h
E' 5.77+0.13c 1.93+0. 12cd 31.2143.78¢ 9.12+0. 04de
1:1 4.47
E- 4.05+0. 16fg 1.7640.11d 22.1941. 8% 6.38+1.349h
BE OE 180t L OE . a
5 50r . £ 160} be ab
2 a a a a x%g oo 140} be ed cd C
2 40f be b b b &5 120t d cd
s c 2 10
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5 B3
& 0 20t
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The different normal letters indicate significant difference F ‘g 100+
among treatments at 0. 05 level; The same as below = é
Fig. 1 Comparison of proline content of endophyte-infected é%_ S0F
(E") and endophyte-free (E~ ) of perennial ryegrass 0 -

in latosols extracts solution with different pH
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Fig. 2 Comparison of SOD and POD activities of
endophyte-infected (E™) and endophyte-free (E™)
of perennial ryegrass in latosols extracts
solution with different pH
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Fig.3 Comparison of malondialdehyde content of
endophyte-infected (E™) and endophyte-free (E~ ) of
perennial ryegrass in latosols extracts

solution with different pH
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