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Abstract

Guar (Cyamopsis tetragonoloba L.), is an annual plant of the legume family. The gum of this plant, which is actually
extracted from the seed endosperm, is used in various industries. Germination and seedling growth indices are among the
most important indicators for selecting salinity tolerant genotypes. In this study, the effects of 4 salinity levels (such as: 0,
80, 150 and 220 mM) on germination characteristics and preliminary seedling growth (including percentage and rate of
germination, seed vigor, etc.) of ten genotypes and guar seed selection were investigated. The results showed that salinity
treatment, genotype and interactions of genotype x salinity on seed vigor index, root length, shoot length, seedling length
were significant at 1% probability level. Mean comparisons showed that RGC-1008 had the highest percentage and
germination rate and Saravan had the lowest percentage and germination rate. Mean comparison of salinity levels showed
that the control had the highest (2.23 cm) and the 150 mM treatment has the lowest shoot length (1.47 cm). RGC-1038
and Bampour with 395.3 and 414.73 showed the highest seed vigor respectively, and Saravan with 68.32 showed the
lowest seed vigor. In general, RGC-1008 can be a suitable candidate to cultivate in salinity stress after affecting other
agronomic treatments.
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Table 1- Analysis of variance (mean of squares) for germination indices of various guar genotypes affected
as different salinity levels
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RGC-1008 91.665% 1.497% 1.5650 3.062%% 1.96742 1210 285.697 0172 9162 1.579*

HG-884 78.566% 2.150% 2.860% 5.010? 1.4247% 1952 337.587% .021° .785% 1.245b%

RGC-1038 74,994 1.820° 2.5572 4.377% 1.45992 .198?2 395.309? .020? 749 1.195%
Saravan

S 46.424° 0.5444 0.893¢ 1.437f 5.5056° .0972¢ 68.328° .019% .464°¢ .621¢

RGC-936 54.756° 0.795¢ 0.887¢ 1.682° 5.8737° .088°¢ 106.397¢ .014° .547¢ .864¢%
Grembite

o f 55.967¢ 1.045% 1.439< 2.484%f 1.64212 .120% 144.595¢ .018% .559¢ .849%
Bampoor

e 80.949% 2.502% 2.5612 5.064% 1.0358% .181° 414.733% .0222 .809% 1.340%

BR-99 82.138% 1.871%® 2.251%® 41232 1.26062 .160% 337.587%® .0212 .821® 1.366%

i g 0L ST (glatals dior 0 g05T 53 7Y T pedan 53 (5513 e 3l cktn 3 e U (511 o7 o la S0l 5 LSTY 80k ¢ 3lie
Values, mean of 3 repetitions and means with similar letters do not show a significant difference at the statistical level of

1% in Duncan's multiple range test.
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Table 3- The effect of salinity treatment affected with Sodium Chloride on germination indices
in different guar genotypes

e Sl S
Soss by jasls o) araty; dsb - (el ar o dsb (e Sl amalS Jsb ( )
Pl . . D9y g ol
NaCl (salt) Lo Radicle length Plumule length Seedling length o
mMol Seed vigor index (cm) (cm) (cm) Germination rate
(day)
0 289.91302 1.71632 2.2360? 3.95232 1.0920%
80 287.51262 1.76102 1.9463® 3.70732 1.1773¢
150 184.7152° 1.2080° 1.4793¢ 2.6873%» 0.9770°
220 201.8215° 1.1637° 15623 2.7247° 1.0617%

i g 0L ST (glatals dior 0 g05T 53 7Y T pedan 53 (5513 e S35 cktn 3 alin U5 (511 o7 ol S0l 5 HSTY S0k ¢ 3lie
Values, mean of 3 repetitions and means with similar letters do not show a significant difference at the statistical level of
1% in Duncan's multiple range test.
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Fig 1- Effects of different salinity treatments induced by sodium chloride different Guar genotypes
(seedling length: cm)
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Table 4- Comparison of genotype x salinity interactions on seed germination traits

Vs B .8 ) s

3 2E 3¢ V- 5 £ 5 B 55

2 3 g 3 & 28 o y 8 42 3= 2

Gosd .8 (= 2 = 3= 5 8 3 q 2 = v =
N> 5 ¥ B » B Qe § = S M. =

Salt 18 32 2 g 2 R 3 5 Y. 2 L= 38
(Mm) 3 35 E 3 E- S E [ 3 £ o S
°© g L= L= a5 s £ c 2 3 E o2

& 12 e 5 E < E Y, 2 g > =

] ~ 33 5 & > (O] 3

- O o a K3

S5498 0.0180%* 2.35%f 1.92eh 0.9838" 66.66%" 282.540M 0.6666%" 0.0943%

RGC-1066 0.0138" 1.63" 0.93%k 0.6233 47.61% 146.46%" 0.47620f 0.0839"
RGC-1008 0.01622¢ 2.04%" 2.85%¢ 1.542b¢ 90.4720¢ 446.55%4 0.90472¢ 0.1413%

HG-884 0.0216%° 3.38° 2.17%9 1.33% 80.94*¢ 448.923¢ 0.8095%¢ 0.2242*

aals RGC-1038 0.02042¢ 3.432 2.08h 1.21% 76.18** 423.17%¢ 0.7619*¢ 0.22482
Control saravan 0.0224%¢ 1.67" 0.79% 0.4267 28.57° 70.37%" 0.2857° 0.1134¢
RGC-936 0.0123¢ 0.9167% 0.2323 0.9967"1 57.13>f 71.42kn 0.5714°f 0.0770M

Grembite 0.0170%¢ 1.91% 1.31%% 1.13% 66.66%" 217.12°" 0.6666%" 0.1427%

Bampoor 0.02232¢ 2.26%" 2,704 1.21 71,4227 356.94%h 0.7143%¢ 0.1970%

BR-99 0.02022 2,744 2.07%M 1.46%¢ 90.47°%¢ 423.17%¢ 0.9047%° 0.1314%

S5498 0.02012¢ 2.29%F 2.112h 1.000% 66.66%" 273.60°" 0.6666%" 0.1368%

RGC-1066 0.0241® 0.8867% 0.6233" 0.9367% 66.66%" 105.03"" 0.6666" 0.0915%
RGC-1008 0.0184%¢ 1.90% 1.410% 1.712 1002 331.66% 1.00% 0.1402%

HG-884 0.02122¢ 2.932¢ 2972 1.29% 80.94%¢ 481.77% 0.80954 0.2172%

80 RGC-1038 0.0208%¢ 2.15%9 1.67%k 1.26% 76.18%*¢ 287.92>™m 0.7618%¢ 0.1956%°
saravan 0.02072¢ 1.09% 2.82f 0.8367¢ 61.90*f 125,94 0.6190%f 0.1243%

RGC-936 0.0171%¢ 1.10% 1.63%k 1.09% 66.66%" 213.18¢" 0.6666" 0.1112%

Grembite 0.01742> 1.46%1 1.05¢% 0.8267% 57.14> 144.189" 0.5714> 0.1241%

Bampoor 0.0245% 3.20% 2.88% 1.512¢ 90.47°%¢ 546.50° 0.90472° 0.18442¢

BR-99 0.0232%° 2,242 2.41% 1.29% 76.18%¢ 365.29%9 0.7618%° 0.1624%"

S5498 0.0155 0.8567¢ 1.33%% 0.9100%4 61.89%f 121.36"" 0.6190%* 0.0756"

RGC-1066 0.0146" 1.59% 0.67339% 0.700091 42.85¢f 92.18™" 0.4284¢f 0.1113%
RGC-1008 0.0190%¢ 0.93% 0.729% 1.66% 95.23® 156.90™" 0.9524% 0.1118%

HG-884 0.0178%¢ 2.19*9 1.69%k 0.8500% 66.66%" 248.86"" 0.6666%" 0.1232v

150 RGC-1038 0.0205%¢ 2.10*" 2,01 1.18% 76.18*¢ 319.82% 0.7617%¢ 0.1956%°
saravan 0.0137% 0.46" 0.2367% 0.46671 42.85¢ 40.13" 0.4285°f 0.0630'

RGC-936 0.0148" 0.52679" 0.36 0.6600" 47.61%" 49.13™ 0.4761%f 0.0796%"

Grembite 0.0192%¢ 1.63% 1.37¢k 0.693391 52.37¢f 161.13% 0.5238%f 0.1216"

Bampoor 0.0220%* 2.45%¢ 2.12%h 1.345M 80.94% 366.06%9 0.8095%¢ 0.1946°%¢

BR-99 0.0211%¢ 2.04%h 1.54%% 1.29%1 80.94%¢ 291.55" 0.8095%¢ 0.1784%f

S5498 0.0197%¢ 1.50% 1.33%% 0.8733¢% 61.89%f 197.11%" 0.6190%f 0.0826"

RGC-1066 0.02322¢ 1.05¢" 0.66"* 0.7967¢i 47.61%" 80.651" 0.4761%f 0.1483%
RGC-1008 0.0181%¢ 1.39¢ 1k 1.39%9 80.95%¢ 207.66%" 0.8095%¢ 0.0940%

HG-884 0.0269? 2.39%¢ 1.75% 15124 85.71%4 401.69%¢ 0.8571%4 0.2166%

220 RGC-1038 0.0200%* 2,53 1.517% 1.12% 71.42%¢ 299.120 0.7142%¢ 0.1774%9
saravan 0.0193%¢ 0.3433 0.33 0.7567¢% 52.37¢f 36.85" 0.5238%f 0.0880°%

RGC-936 0.0151% 1¢ 0.8633" 0.7067" 47.61% 91.84" 0.4761% 0.0862"

Grembite 0.01847* 0.7433" 0.441k 0.7467" 47.61% 55.94!mn 0.4761% 0.0941%1

Bampoor 0.02312¢ 2.322F 2.29%f 1.29% 80.95%¢ 389.41%f 0.8095%¢ 0.1591%

BR-99 0.0203%* 1.79% 1450 1.41%f 80.95%¢ 257.89%" 0.8095%¢ 0.17015"

o3 05 0L STl slaials o 09037 53 7Y (5T oo 3 (605 e S5l ekt (55Y i o (5Tl 87 1 ba o Sie 5 ST Y S0k ¢ slis
Values, mean of 3 repetitions and means with similar letters do not show a significant difference at the statistical level of
1% in Duncan's multiple range test.
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Table 5- Correlation of investigated traits associated with seed germination of guar genotypes under salinity stress

GP RL SL SeL Sh/R FW Ge Gl DW BS
GP 1
RL 0.533* 1
SL 0.429**  0.763** 1
SeL 0.510**  0.934+* 0.944+ 1
Sh/R -0.223*  -0.354**  _0.248**  -0.318* 1
FW 0.480+* 0.633** 0.753** 0.741% -0.162m 1
Ge 0.936**  0.532+ 0.452+ 0.523**  -0.245**  0.516* 1
Gl 1.000**  0.533* 0.429+* 0.510%* -0.223«  0.480**  0.936* 1
DW 0.342*+  0.415* 0.495* 0.486**  -0.023™  0.677*  0.332*  0.342* 1

BS 0.752*  0.896* 0.830* 0.918*  -0.282*  0.710*  0.737**  0.752*  0.432* 1

e Jsb — SL) (Rootlet Lenght 4z, J b — RL) ,(Germination percent jsls doss — GP) aw)s) mhaw 55 slsins 5 slsine b i 4o ns
e — Ge) ,(Fresh weight «alS 5 055 - FW),(Shoot.Root 4z, « sl «ws -Sh/R ) ,(Seedling length «.sl$ J L — Sel) ,(Stemlet Lenght

(Bonye seed ,.i, «— BS) ,(Dryweight seeding «.sls «es o55,-DW) ,(Germmination index ;< Lesli- Gl ), (Germ rate 4! s
" and **, non-significant and significant at P<0.01, respectively.
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Fig 2- Dendrogram of cluster analysis: the UPGMA dendrogram for main effects of
guar genotypes affected by salinity levels.
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