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Effect of Polyethylene Glycol (PEG) Simulated Drought Stress on Seed Germination
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Abstract Using the seeds of five species of Indigofera L. (Leguminosae-Papilionoideae DC.) collected from dry valleys
in western Sichuan, China as test material, the effect of polyethylene glycol (PEG-6000) simulated drought stress on their
germination was studied. The results indicated that there was no obvious relationship between seed germination property and its
physical characters (such as seed size, thousand seed weight) under drought stress, but seed germination rate is obviously related
to its hard seed percentage. The results also showed that PEG solution of different concentration could retard the germination of
seeds in different strength, and the germination rate, germination potential and germination index all decreased with increasing of
PEG concentration. The drought-resistance order of five species under lower level drought stress at 50~150 g/L PEG solution was
L silvestrii > I. bungeana =~ I. cinerascens =~ I. szechuensis > I. amblyantha. The seed germination of 1. silvestrii from Daduhe
River valley (Luding) requires lower water condition than that from Min River valley (Maoxian), and the former’s germination
rate, germination potential and germination index all are obviously higher than latter in the same water level. This might be due to
the differences of microenvironment (such as climate, rainfall, soil etc) in the two places. Fig 3, Tab 5, Ref 25
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Table 1 Experiment materials
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1. amblyantha Maoxian, Min River valley '
YA URVL_E3 O%ED 2008.10
1. szechuensis Maoxian, Min River valley '
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Fig. I Morphological characters of Indigafera seeds
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R2 SHAEEEMFFHWEMR (x£s, N=3)
Table 2 Physical characters of Indigafera seeds (x+s, N=3)

Species I amblyantha I szechuensis I cinerascens 1. bungeana 1L silvestrii | 1L silvestrii 11
KJE Length (/mm) 3.54+0.50 a 3.31+0.59 a 2.32+0.23d 2.57+0.24 ¢ 2.49+0.34cd  2.81£0.26b
i Width (b/mm) 2.631+0.26 a 2.09£0.16 b 1.87£0.11 ¢ 1.98+0.14 be 1.8610.18 ¢ 1.85+0.28 ¢
THIE 1000 seeds weight (m/g) 20.78%1.12 a 12.22+£1.03b  6.56£1.04d 8.30+0.10 ¢ 7.98+0.10d 6.90+0.12d
TR+ Thousand-seed dry weight (m/g) 18.66+0.09 a 11.02+0.10 b 5.64+1.30 ¢ 7.304+0.07 ¢ 7.06+0.10 ¢ 6.20+1.11d
Fr/KiE Moisture content (7/%) 10.26+0.09¢  9.81+0.13d 14.13£1.07a 12.124+0.48b  11.53£0.50b 10.15£0.27 cd

A NG FRAREAT Tl 4 bR W25 72 5% (P<0.05) . R

The different small letters in lines indicate significant difference (P<0.05). The same below

R REMFHEIRSEFSN ek, N=3)
Table 3 Hard seed percentage and seed viability of five species of Indigafera (x+s, N=3)

Species 1. amblyantha 1. szechuensis 1. cinerascens 1. bungeana 1 silvestrii 1 1 silvestrii 11
fifisi% Hard seed percentage (/%) 88.00+2.00 b 90.00+4.00 ab 68.001+3.46 ¢ 96.67+2.31 a 84.67+1.15 be 70.00+9.17 ¢
'35 ) seed viability (/%) 99.33+1.15 98.00+2.00 98.67+1.15 100.0040.00 96.00+2.00 92.00+2.00
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Fig. 2 Germination course of Indigofera seeds under moisture gradient
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F4 AERPEGHKE MERXMFRIETFE (x+s, N=3)

Table 4 Germination potential of Indigofera seeds under different PEG concentrations (x+s, N=3)

p(PEG)/g L 1. amblyantha I. szechuensis I cinerascens I. bungeana 1L silvestrii 1 1 silvestrii 11
0 49.56+5.82 aB 66.00+2.41 aA 50.00+2.41 aB 38.67%1.76 aC 35.33+1.77 aC 64.0043.06 bA
50 43.334+2.91 aD 62.67+1.77 aB 49.34+1.15aC 14.00+1.33 bF 34.67%+1.76 aE 72.671+3.06 aA
100 38.00£1.15bC 52.00%£1.76 bB 32.00£3.06 cD 13.33£1.77 bF 20.67+1.77 bE 65.331+1.34 bA
150 32.00%2.00 cC 44.67£1.34 cB 33.33£1.76 bC 12.00%£1.15 beD 11.33£0.67 ¢cD 69.3413.06 abA
200 17.33+1.34 dB 26.67+3.72 dA 24.66+1.15bC 9.33+1.77 ¢D 13.33+1.76 cC 24.67+1.76 cA
250 1.3340.67 eC 0.004-0.00 eD 5.334+0.67 eB 1.784+0.39 dC 5.33+1.76 dB 12.67+3.53 dA

NFNGFRMRF I S F8FR 22 7 2 (P<0.05) , ANFRE FRMERAT I S-48hR 28 7 3% (P<0.05) . TIH
The different small letters in columns show significant difference (P<0.05), and the different capital letters in lines show significant difference (P<0.05). The

same below
%5 FREPEGHRE FHIKMTER SFIEN (s, N-3)
Table 5 Germination index of Indigofera seeds under different PEG concentrations (x+s, N=3)
p(PEG)/g L 1. amblyantha L. szechuensis L. cinerascens 1. bungeana L silvestrii | L silvestriill
0 12.93+0.47 aC 14.7540.52 aB 11.61£0.09 aD 5.8240.05 aE 9.5940.28 aE 19.96£0.62 aA
50 11.11£0.27 bC 12.88+0.49 bB 10.06%0.19 bD 7.454+0.34 bE 7.4540.34 bE 18.00£0.35 bA
100 8.80£0.56 cC 9.20£0.02 ¢cB 7.8240.32 ¢cD 3.50£0.12 cE 3.50£0.12 cE 12.44£0.13 cA
150 4.21+0.24 dC 5.04+0.09 dB 4.401+0.08 dE 1.66+0.09 dD 1.66+0.09 dD 11.07£0.11 dA
200 1.90+0.11 eC 2.88+0.31 eB 0.7040.06 ¢E 1.08£0.05 eD 1.0840.05 eD 3.3940.07 eA
250 0.31+£0.04 fD 0.12+0.08 fB 0.3740.04 fD 0.964+0.07 eC 0.96+0.07 eC 2.30£0.04 fA
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