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fresh weight (Mm) in sweet corn (hybrid KSC403)
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Figure 2- Salt strees maen camparsion on potasiom concentration on shoot (Mg/g Wt.) and seedling fresh
weight (Mm) in sweet corn (hybrid KSC403)
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Figure 3- Intraction effect of Na", K" and Ca’* concentration in sweet corn (hybrid K SC403) root and
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Tabel 1- Analysis of variance for priming triats of sweet corn hybrid KSC 403
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?A{ [Na] in 4’ SE Seedling ling Caulicle  Radical Germination  Germination df o
[Na] in Seed < [Na] inroot Root/Shoot . Fresh
0ot dry weight weight length length Rate %
709.068™ 8396.8™ 3548.7" 0.28" 0.08" 04" 17835" 10185~ 15.1" 1197.8" (Priming) Koues !
597.7" 3312.9” 1193.2" 033" 0.09” 0.45" 25436 69047 120.6” 5202.7" (Salinity) s g4
11.1° 125.2" 355" 0.002" 0.001" 0.008"™ 23.8" 505" 0.8 456" 20 (P*S) (s g x Suosl
5.08 13.1 44 0.001 0.001 0.006 36 6.3 0.4 19.1 60 Errortas
10.16 6.41 6.76 6.39 391 3.11 459 5.05 8 7.8 90 (CV !y gy

ns,* and **: Non — significant, significant at 5% and 1% levels of probability, respectively.
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Tabel 2- Analysis of variance for priming triats of sweet corn hybrid KSC 403
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[Na inSeed [Na inshoot [N inroot [NalinSeed  [N4] inshoot [Na] inroot [Na] inSeed [Na inshoot [Na] inroot

457" 6.9” 10” 371.2" 250.7" 307.7" 13.9” 559" 59.3" 5 (Priming) Ksues 5,
85" 6.4" 6.2" 308.8" 209.6" 309.8" 13.17 135" 125" 4 (Salinity) g s
01" 0.068" 0.07" 49 1.7 6.6” 04" 026" 04" 20 (P*S) (59 xKiosl
0.04 0.013 0.005 2.2 1.6 0.6 0.05 0.09 0.06 60 Error s
5.79 5.77 3.18 9.35 8.56 5.8 7.6 5.45 6.86 90 (CVH&N s g s

ns,* and **: Non — significant, significant at 5% and 1% levels of probability, respectively.
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Table 3- Intraction of seedling caracterastic and ioun concenteration in sweet corn hybrid KSC 403 seedling

(MGG Yy W)pouds olipe (IO I mms 050 ngjg Uty We)ssw olie (MOIG dYWELLE plie L O (Mmewis g il o
Ca concenteration Wt) . Na concenteration Cl concenteration o Seedlmg Seedling length Germination et Tyl
g leng ( )
K concenteration aia, Wight
BEY Sl ada) PR AL ady BEY AL ady BEY Sl ada) 03 S It
Seed Shoot Root Seed Shoot Root Seed Shoot Root Seed Shoot Root RIS Frash “ % rate 1.
Shoot Root
4.4gh 1.1k 1.1n 11.3hi 12a 10i 2.5i 20 p 12no 17.7t 8.7n .66j .46h-j 43gh 63de  1l1.6bc 90b 0ds/m x Control
4.3fg 1.4j 1.4m 159 14.3a 12h 3gh 3.2n 1.20 12.41-0 24.6s 12.5Im .54hi Ajk 334k  53.3gh 9.8d 78.3c 4 ds/m x Control
5ef 1.6hi 1.7 18ef 16/2a 149 3.5f 35mn  15n0 17.8-m  27.6qrs 16.4k ATk .35lm mn 435j 7.6f 68def 8 ds/m x Control
5.2de 2f 213 22cd 18.5a 16f 4e 3.7lmn  1.7l-n 19.9i 314pr 20ij .38l .32mn 200 31.9k 7.2f 53.7jkl 12 dg/m x Control
6.7b 2.5e 2/55gh  24bc 20a 18e 4.5d 5ij 2lm 23.8f-i 35.10p 22.7hi .29m .28n 14.3p 21.11 5.1g-i 380-q 16 dg/m x Control
34Im 9l .70 10ij 10a 8j 2jk 3.3n 1.30 13.4m-0 45Im 20ij .66de .5e-h 64bc 70c 3l.1a 75cd 0 ds/m xHydropriming
3.7kl 1.1k In 12hi 12a 10i 2.5i 35mn  15n0 16.5j-m 54jk 25h .64ef .56ij 57.7e 59¢f 11.3bc  61.7f-i 4 ds/m x Hydropriming
4ijk 1.5ij 1.4m 14gh 14.3a 12h 3gh 38lmn  1.8l-n 18.9kj 66/1gh 31.59 5i 4 51f 54h 9.7d 55ijk 8 ds/m x Hydropriming
4.9hi 1.9fg 1.9k 16fg 16.4a 14g 3.5f 4.10kl 2.1kl 21g-j 71.8fg 35.6f B4jk .35Im 423gh  33.8k 7.5f 43m-0 12 ds/m x Hydropriming
4.5fg 24e 2.4hi 18ef 18.1a 16f 4e 4.5k 2.5k 20.6¢efg 8ld 40.3e 371 .8n 33.2k 201 5.5gh 35p-r 16 ds/m x Hydropriming
2.50 .36m .54p 5.6k 5.5a 4/31 19k  39Imn 19m-o 4.9p 25.2s 4.60 .66d .79b-e 45.99 59¢f 1l1c 63f-h 0 ds/m xHardening
25n 8l .80 10ij 9.8a g 2.25ij 3.8m 1.8Im 110 27.8qrs  9/6mn .65g-i .5d-g 40hi 52.4h 9.3d 53jkl 4 dsm x Hardening
3.1mn 1k 1.1n 12hi 11.6a 10. 3.45f 4.5jk 2.5k 155k-p  332pq 11.3I-n A4k Sf-i 37.7ij 42 7.6f 48kIlm 8 ds/m x Hardening
3.9k 1.34 1.4m 14gh 13.9a 12h 3.4fg 5.3i 3.]j 16.9i-m  37.8n-p  14.6kl .35 54ij 256n 324k 7.1f 41m-p 12 ds/mx Hardening
4.1jj 1.7%hi 17 16fg 15.5a 149 391e  5.4%i 3.4 20.3hij  41.8m-o0  17.9k .24mn 42k 200 233l 4.6hi 30rs 16 ds/mx Hardening
1.5qr 1.7hi 2jk 16fg 16a 16f 1.4k 5.4i 3.4 15.3k-n 54jk 30.2g9 .75¢c .61ab 66.6b  85.2a 12.3ab 76c 0ds/m xKCl,
1.89% 2fg 23i 20de 18a 10i 2jk 5.9gh 33i 19.6j 60ij 36.1f .6f-h .57b-e 61d 70.9c 8.9de 60g-j 4 ds/m xKCl,
240 2.3e 2.6fg 23c 20a 20d 2.8ij 6.4fg  4.46gh  24.6e-g 78de 40e .6f-h .53d-g 544e  57.1fg 7.3f 53.3-I 8 ds/m x KCl,
3.6m 2.6d 3d 26b 22a 24b 2.5h 6.4¢f 5.9¢f 27.3d-f 80de 45.3d 54 .49ghi 4469  45.6ij 5.89 380-q 12 dgm x KCl,
3.69kI 3.43b 34c 32a 27a 30a 3.4fg 7.4de 5.6d 30.1cd 93.8bc 49.9c A7kl A45ij 339k  30.4k 41i 33.30r 16 ds/m xKCl,
.36t 13 17 6k 6.1a 6k 3.9fgh 6.7f 4.7fg 17.8j-1 32.8pq 24h 5i .58bcd 44.89 T7b 9de 66e-g 0 ds/m xNaCl,
1s 1.8gh 2.1j 8jk 8.la 8 3.4f 7.28de  5.8de 24.1f-h  42.3mn 29.8g 46 .53d-g hi 67.8cd 7.8f 60g-j 4 ds/m xNaCl,
1.26rs 2.1f 2.4hi 10ij 9.9a 10i 49c 8.2c 6.2c 24.2de 50kl 35.1f .35 B52f-i 34/2jk 42 5.99 46.61-n 8 ds/m x NaCl,
1.74pq 2.43e 2.7¢f 12hi 1la 12h 5.6b 8.9b 6.9b 30cd 64hi 40e .27mn Jjk 29.71m 2% 5.11ghi  40n-q 12 ds/m x NaCl,
19 2.5e 2.8e 14gh 13a 149 6.6a 9.8a 8.5a 33.5bc T4ef 44.7d .21n .37kl 22.10 22| 4i 25s 16 ds/mx NaCl,
Sef 2fg 23i 14gh 14a 12h 13l 69 4hi 24.6e-g 62.2hi 36.2f .9a .65a 704a 872a 11.3bc  93.3a 0 ds/m x CaCl,.H,0
5.5d 2.53e 2.8e 169 16a 149 17k 6.7f 4.7fg 27.9d-f 71.6fg 43de .86b .59bc 61.9d b 95de  73c-e 4 ds/m x CaCl,.H,0
5.9c 3c 3.3c 18ef 18a 18e 1.9k 7.2e 5.7de 30cd 89.9c 51.9c 77c .56ec-f 56e 62.9e 7.1ef 68d-f 8 ds/m x CaCl,.H,0
6.49b 3.5b 3.8b 23de 20a 22c 2.3ij 7.9d 5.9d 34.5b 9% 59.8b .66d A9g-i 38i 4%hi 69 56.6hij 12 ds/m x CaCl,.H-0
7a 4.9a 4.5a 23c 22a 25b 2.6hi 8.9c 6.49c 46.3a 119a 73.2a .6e-g .46hij 32kl 33k 4.8hi 43m-o 16 dg/m x CaCl,.H.0
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Means, in each column, followed by similar |etter are not significantly different at the 5% probability level using Duncan, s multiple range test.
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Table 4- Invisyigation of interaction between periming and salinity stress with slicing intraction on salt factor on sweet corn seedling

Mg/g d 53 - -
(MGG Uy WO gl (MGG Ay W)ty gie (MO0 St g ayWos st @eoisary  Mmassisie el o
Ca concenteration K concenteration Na concenteration Cl concenteration i Seedling Wight Seedling length (Germination)
. . . . . . . . Wil & . adlw ady )
Y adlw Ay Ity adlw Ay Ity adlw Ay Ity adlw Ay . S o3l oy oo
Seed Shoot Root Seed Shoot Root Seed  Shoot  Root Seed Shoot Root RIS Dry Frash % = rate .
Shoot Root
Mean Sgoure On Interaction Salinity Level s ok (59, Jlite Ol 3l Sl pe (niSilee
0.875** 0.9** 0.92** 72.6**  30.3** 30** 18* 18* 047** 611** 936** 76.6** 0.05** 0.01** 0.01™ 3I75** 818**  18.72**  1244** Control

0.64** 112+ 1.2%* 30** 30.3** 30**  178** 069™ 0.69** 586** 590**  196** 0.04** 0.02** 0.07** 457%* 1211**  27.6** 731** Hydropriming

1.2%* 0.57**  0.67**  30** 27.9%* 30** 2.1*%* 18™ 1.82** eL55**  126**  53.8** 0.08** 0.09** 0.04** 330**  654** 17.3** 469**

Hardenin,
251%  09%*  094** 684**  30.9%*  98**  13** 18 26**  106**  653**  187** 0.04** 0.12** 009** 509** 1220**  20.1**  Q06** Kal ’
1.7%* 0.6%* 6** 30** 25** 30** 5.9** 46"  46** 107**  883** 187**  0.05**  0.02**  0.09**  223** 1714**  15.8** 815** Nacl
0.9%* 1.5%* 1.87**  36.6** 30** 87.6** 0.74** 26ns 2.63** 100**  1114** 464** 0.05** 0.14** 0.14** 756** 1375**  20.2%* 1246** Cacl.Hz0
Mean comparsion On Interaction Salinity Level S3% robw 59, Jlite Ol Bl uSile dnnlia
5b 1.7d 1.76d 18.2b 16¢c 14c 3.5b - 1.5f 17.6e 27.3f 16.1e 0.46d 0.36e - 27.6d 41.5d 8.3b 65a Control
4c 15e 15e 14c 14.1d 12d 3c - 1.8e 19d 642c  30.3d 053c 0.4d - 49 47.5c 9.4a 54b Hydropriming
3.2d 1.1f 1.1f 12d 11.7e 10e 3c - 2.5d 14.6f 33e 12f 0.45d 0.49c - 37.1c 41.8d 9.7bc 47c Hardening
2.5e 2.3b 2.6b 22.6a 20a 20.4a 349 - 4.5¢ 23.4d 72.7b 40b 0.57b 0.53b - 55.1b 57.1b 7.7c 52b Kcl
1.2f 2.04c 2.34c 10e 9.8f 10e 4.68a - 6.17a  26.6b 52d 35c 0.36e  0.48c - 342c 47.9c 7.8bc 47c Nacl
5.9a 3a 3.3a 18.2b 18b 18.2b 2.04f - 6.22b 31.3a 82.5a 50.8a 0.76a 0.55a - 52a 62.1a 6d 68a Cacly.Hy0

el g eSS i S8 e 5 50 (Sialex Sall () p- (e 5 (el el

ns,* and **: non — significant, significant at 5% and 1% levels of probability, respectively. TN g 0 Jlaisl mdaw 5o Lo Jme g o dme oo 4 i ok NS
Wyl gl (pme WS TD s mlas [y STls 5925 bl aiies wlie By, (slyls a5 (9w o 40 (el 2SSk oY
Means, in each column, followed by similar letter are not significantly different at the 5% probability level using Duncan, s multiple range test.
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Short Article

I nvestigating Seed Ger mination I ndices and Absor ption Rate of

Sodium, Chloride, Calcium, and Potassium in Different Parts of

of Sweet Corn KSC 403 (Zea Mays L var. Saccharata) Seedlings
Under Salinity Stressand Seed Priming

Nasrolah alhossini, M.Y, A. Rahmani?, and S. K havari K hor asani?®
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Abstract

To investigate the effects of different levels of seed priming on germination indices and
nutrient absorption at early growth stages of sweet corn (Golden Kernel Hybrid) a factorial
experiment based on completely randomized design was conducted with three replications in
2011. The experiment consists of 6 levels of primings (seeds without priming, priming with
tap water, priming with distilled water, priming with sodium chloride, potassium chloride, and
hydrous calcium chloride) and five levels of salinity (zero, 4, 8, 12 and 16 ds/m sodium
chloride). The characteristics studied were germination percentage, germination rate, root and
shoot length, fresh weight and dry weight of seedling, root to shoot ratio and determination of
sodium, chloride, calcium, and potassium concentration in different parts of seedlings (stems,
roots and seed). The results indicated that increasing salinity stress levels decreased all
parameters measured. Priming seeds with hydrated calcium chloride responded to
significantly to salinity stress better than other treatments. Results also showed that increasing
concentration of sodium chloride salt, increased absorption rate of sodium but concentration
of calcium and potassium were reduced. Because application of hydrous calcium chloride
stimulates cell in using calcium under salinity conditions it leads to improved seedling growth
parameters. To achieve a more accurate results dlicing interaction effect of seed
primingxsalinity levels was performed. Hydrous calcium chloride treatments improved al
traits under study except sodium and potassium concentration. This represents a better
performance of seeds germination under salinity stress when seeds primed with hydrous
calcium chloride.

Keywords. Germination Characteristics, NaCl Concentration, Osmo Priming, Slicing
Interaction.
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