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Germination and Radicle Elongation of Berseem,
Subterranean and White Clover as Affected
by NaCl and Temperature
Jin Ho Kang, Jin Seo Park and Jeong Min Park

Summary

High salinity common in reclaimed soil can reduce germination of crop seeds and aftermath its establishment
and production. The experiment was done to measure germination and radicle elongation of berseem,
subterrancan, white clover and Italian ryegrass as Control under different temperature and NaCl concentrations.
One-hundred seeds of berseem (Trifolium alexandrinum, cv. Bigbee), suberranean (T. subterraneum, cv.
Nungarin), white clover (T. repens, cv. Regal) and Italian ryegrass (Lolium multiflorum, cv. Terafloum) were
placed in petri dishes with a sheet of filter paper replaced every two days, and then exposed to 0, 12.5, 25, 50,
100 and 200mM of sodium chloride in darkened growth chambers controlled with 10, 15 and 20°C. Percent
germination and radicle elongation were measured.

Berseem clover showed greatest daily percent germination among the clovers. That of subterranean clover,
moreover, was higher than that of white clover till 4 days after imbibition but the reverse result was true
thereafter. Although germination of Italian ryegrass was delayed with decreased at 200mM of NaCl of 207, at
200mM of under 157, and at higher than 100mM of all level of temperature, respectively. Berseem clover had
greatest radicle length under the same concentration of NaCl regardless of temperature treatment while radicle
elongation of subterranean and white clover was repressed over 50~100mM of NaCl. The slope of linear
regression equation between concentration of NaCl and percent germination declined under all temperature
treatment in order of berseem, subterranean and white clover whereas the reverse result was showed in radicle

length.
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Table 1. Germination and radicle length (RL) of ltalian ryegrass, berseem, subterranean and white clovers
as influenced by temperature and concentration of NaCl.

Parameters Level - Germination — RL—
| 2 3 5 6 7 5 7
.......................................... e T e
Species (§)  IR” 0.0 5.3 22.1 51.2 76.5 81.9 124 1.84
BC 109 45.8 67.0 81.5 86.4 89.7 1.84 2.98
SC 3.4 26.0 49.5 67.1 73.0 76.7 144 2.27
wC 104 339 49.8 61.6 67.0 69.4 0.86 1.58
LSD.05 0.9 1.4 1.7 1.5 1.3 1.3 1.0 0.07 0.11
Temperature 10 0.0 20.8 36.5 445 53.4 68.6 74.1 0.84 1.46
(T, C) 15 1.1 26.4 41.0 50.7 62.6 75.1 78.5 112 1.88
20 17.3 36.0 63.8 73.9 80.1 83.4 85.7 2.08 3.17
LSD.05 0.8 1.2 15 1.3 L1 1.1 0.9 0.06 0.09
NaCl 0 15.5° 49.0° 65.0° 72.4% 81.9° 91.0¢ 93.2° 2.10* 317
(N, mM) 12,5 10.0° 44.9° 63.7° nr 82.1° 88.6° 90.9® 1.88° 310
25 7.0° 35.7¢ 57.8° 67.8" 76.4° 87.1° 90.7° 1.65¢ 2.74
50 kiox 27.7° 53.4¢ 64.6¢ 74.2¢ 88.7° 92.0® 1.38 2.12¢
100 0.8 8.6° 306 41.4* 52.6° 64.4° 69.7° 0.78° 1.43¢
200 0.0¢ 0.5 12.0° 19.1° 25.0° 345 39.9 0.28' 0.44°
S % T *k *% *% sk % *% *k *k *%
S X N X3 *ok &k k2 %% *k *k sksf sk
T x N *% Hk *% LE] *k *k *k *% *k
S X T x N k% *k * ok kK *k EX 3 k¥ *k *%
Contrast
IR x Clovers ok ok *E ok ok NS NS NS ok

" IR, ltalian ryegrass; BC, berseem clover; SC, subterranean clover. and WC, white clover.

NS, ** nonsignificant or significant at 0.01 probability, respectively.

'Days after imbibition.
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Fig. 1. Daily germination of berseem, subterranean, white clovers and ltalian ryegrass as influenced by
temperature (C) and concentration of NaCl. Symbols indicate O~ O, 0: @ ~ @, 125: ¥V ~+, 25
and ¥ —w, 50; [1—[1, 100 and H — M, 200mM of NaCl.
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Fig. 2. Effect of temperature and concentration of NaCl on radicle length of berseem, subterranean and
white clovers. Symbols indicate O~ 0,0, @~ @, 125, ¥V -V, 25 v -W¥ 50; []—[], 100 and B
— [, 200mM of NaCl.
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Table 2. Linear regression between percent germination (G) or radicle length (RL) and concentration of

NaCl (CN) 5 days after imbibition

Temp. Germination RL"
Species ————— e — —
() Regression equalion RMSE 11 Regresslon equation RMSE" r
Berseem 10 G = 89.12-0.155 CN' 4.95 0.83** RL == 1.969—0.009 CN 0.29 0.82**
clover 15 G = 9237-0.163CN 6.27 0.78** RL - 2.207-0.010 CN 0.24 0.89**
20 G = 101.88—0.280 CN 5.33 0.93** RL = 3.520-0.015 CN 0.52 0.75**
Subclover 10 G = 87.79-0.376 CN 6.82 0.94** RL = 1.452--0.007 CN 0.23 0.83**
15 G = 87.02-0340 CN 6.81 0.93** RL = 1.820—0.008 CN 0.25 0.85**
20 G = 9431—-0.269 CN 4.99 0.94** RL = 2.851-0.012 CN 0.29 091*~
White clover 10 G = 8743-0492 CN 14.72 0.85** RL = 1.103~0.006 CN 0.21 0.82**
15 G = 88.65—0459 CN 9.85 0.92** RL = 1.348~0.007 CN 0.36 0.68**
20 G = 103.64—0.518 CN 12.63 0.89** RL = 1.517~-0.008 CN 0.23 0.84**
" Root mean square error. "mM of NaCl. * em per radicle.
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