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Table 1. Analysis of variance effect of seed weight, CaCl: concentration and priming duration on germination indexes and seedling vigour of peanut

Copo e Cepucays oy lavgie SIS caye A Job Sl iy eSS

" - Sl Lo
Sl dops Gl e il &l Sl o B szl S szl S
Germination Germination  Mean  Coefficient of ~ Mean M )fi) il Coefficient of ~ Seedling Seedling
Percentage Rate Germination Germination Germination ~ o 43 Uniformity of Vigour Length Vigour Weight
. Germination L
Speed Speed Time Germination Index Index
KR N 6°I}T 4,0 ‘;’l—":’)" u—:—i'L"’
S.0.V df Mean Square
l 5 ok Hok ok S ok Hok S Aok ok
2 ’SJ ) 2 869.130 2.304 0472 8.470™ 0472 6.034 4.794" 150233.676 43.410
Replication
o O}? 1 2501.46™  16.466™ 1.688" 0.080™ 1.688" 17.369™ 89.701" 430586313  284.006™
Seed Weight
ianiintalies ] 3 577.880"  3.026™ 0.747" 20.656"™ 0.747" 4.012" 15.615™ 82079.210™ 54.468™
CaClz Concentration
S 08 e ale X3y 5

) 3 56.598" 0.099 0.025™ 9.064™ 0.025™ 0.393m 0.207" 19652.700™ 18.512™
Seed Weightx CaCl.Concentration

Hlosi Gt Slej Do

w

e ] 222578 0.549™ 0322 40.133" 0.322" 1.545™ 1.224" 15224373 19.120™
Priming Duration

ety Gloy e x4 ()39

w

. . ) 199.499™  1.044™ 0.138™ 222221 0.138™ 1.385™ 6.187" 57876.802" 17.423™
Seed Weightx Priming Duration

Slow it Oloy Do x ST 0y IS clale
CaClz Concentration x Priming Duration

Slexi i Oloy e XpeedS 0I5 Clale x4y (35
Seed Weight x CaCl. Concentration x Priming Duration

9 455.506™  1.816™ 0.131™ 31.147" 0.131™ 3.163" 7.323" 115762.776™  41.368"

9 174428  1.039" 0.359™ 28.30™ 0.359™ 1.211m 4422 39255.629ns  19.711%"

> 62 91.316 0.405 0.071 9.978 0.071 0.634 1.802 20209414 7.268
Error
Ol s s g

e 12.55 12.99 333 18.53 6.63 12.55 14.06 18.05 16.07

CV (%)

o) ool mhaw o Lg)bs:\.kc** 590,00 o>l mlaw o s)bu’_;m* 5 o sixe pae ™
" non-significant, “significant at P<0.05 and **significant at P<0.01
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Continued Table 1. Analysis of variance effect of seed weight, CaClL: concentration and priming duration on germination indexes and seedling vigor of peanut

s o Sis - Sis Sis ot Sis - 59 S
wende P g TS SRS 520 = PR
i @ Radicle P T gefling wdlige T @S BFme ol emls BT
Sl e o7 Length Hypocotyl Plumule Length RL/PL Radicle Dry Plumule Dry Hypocotyl DryCotyledon DrySeedling Dry = ax4dls &
S.OV éd f) Length  Length Weight Weight Weight Weight Weight  RDW/PDW
Sl pe :Sile
Mean Square
)l)i’ ) 2 0.013™  0.039 0.878™ 0.863™  0.043™ 10.204m 11.220 0.490m 38.015™ 30.738™ 0.002m
Replication
¥ Oj? 1 0007 0013 4507 4.726 0.092" 16.008™ 2686241  982.445™ 612007.773" 7599.283"  0.062™
Seed Weight
- ol ] 3 1.520 0.053 0.656™ 2.292" 0.076 251.438" 1101.272 242.504 12.38.923™ 2330.781 0.048"
CaCl, Concentration
B el IR 059 3 0.173  0.089™ 1.143" 1.341™  0.017™ 47.455™  873.336 91.212" 1272.032™ 1667.836 0.025"

Seed Weightx CaClz Concentration

)LM“’ obej UM 3 1.045"  0.043™ 0.841™ 1.729™  0.097™  260.723" 278.073™ 505469 6107.264™ 881.180™  0.085"
Priming Duration
)L“""g)*“‘" UL“) Sl X)“'x? Q)ﬁ Vaad Ak < Ak Aok . < Aok Aok Aok <

] o ) 3 310 0.207 0.832% 7.456 0.115 249937 176.056™  624.333 2278.094™ 2487.707 0.028™
Seed Weightx Priming Duration

ord ey Slaj S X ponelS 5 SIS 9 0869 0267 1280 3688  0047°  193.178" 636552 225397  1070.742° 1108.192"  0.090™
CaClz Concentration x Priming Duration
Ao Ol Do xeealS 2B CBEGh Gis g s 01030 11677 23060 0.1417 97.905% 346396 184066°  1212.507° 714911% 0,042
Seed Weightx CaClz Concentration x Priming Duration
éua} 62 0322 0.055 0433 1.164 0.020 94.362 119.600 77403 508.612 384.026 0.025
rror
Ol pds gy
(12,2) Syt e 2 17.94 9.97 13.78  10.51 21.00 29.27 13.17 8.61 3.13 8.97 38.21
CV (%)

aops ) Jleiol a3 g s gy Bl prhas 5 (6l gine i o sime pac ™
" non-significant, “significant at P<0.05 and *“significant at P<0.01
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Table 2. Mean comparison of seed weight effect on germination indexes and seedlings characteristics of peanut

. il iaile> Lol _ . _ _ _ .
038 il we BI9 SIGT B alS s b als (Rele) apalS Jsb (o 5 ko) amelS s s
Mean Germination

Seed Weight Germination Percentage Time SeedlingVigourLengthIndex Seedling Length (cm) Seedling Dry Weight (mg)
Medium Seeds Lwgio sla,d 71.4° 5.920 720.69° 10.04° 209.54°
Large Seeds cus,s sla,dy 81.25% 6.77° 854.632 10.492 227.33%

il gl Hls gae LSD (3051 (olwolyr ooy 0 daw o Solel a5l S e gy b slanSles cygiw o 0
Means within a columns followed by the same letter are not significantly different at the 5% level according to LSD test.
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Table 3. Mean comparison of treatments effect of CaCl: concentration X priming duration on germination indexes and seedlings characteristics of peanut

oo &l baogie "J’hl“;’% azal S Jobo el S5 szl Sas o5 by, i3y o
(20,9) ol 15 Lol (4839) Jasiiy oloj e P s, e (ol (e 5ok (o5 ke e
CaCl, Concentration (%) Priming Duration (Minute) Percentage Mean Vig:ﬁfll‘?fgth Seedling Radicle Dry Seedling Dry RDV;//PDW
Germination Time Index Length (cm) Weight (mg) Weight (mg)
30 73.344¢ 6.114¢ 746.72%¢ 10.03< 54.44* 216.43%F 0.81%
0 60 71.674" 5.974h 756.12%F 10.55%4 31.77° 220.50%4 0.36°
90 77.22%¢ 6.44%* 868.60¢ 11.20%° 34.27° 243.18* 0.33°
120 65.008 5.428 649.27 9.95¢ 31.61° 224.83*¢ 0.36°
30 71.67%h 597 821.89%¢ 11.43® 33.28° 234.91%® 0.35°
03 60 82.22+4 6.85%4 841.47%¢ 10.05% 30.47° 219.07>¢ 0.36°
: 90 70.00" 5.83¢h 666.85¢ 9.42¢ 28.12° 200.074f 0.44°
120 91.67° 7.64° 1085.29* 11.80° 33.81° 235.77* 0.36°
30 85.00™¢ 7.08%¢ 894.74% 10.554 30.95° 221.67*4 0.34°
06 60 80.00>¢ 6.67"° 779.50>f 9.60¢ 31.03° 206.57%F 0.41°
: 90 86.67% 7.22% 857.23%d 9.854 32.23° 232.16® 0.42°
120 75.00¢# 6.25% 736.16%¢ 9.77¢ 31.19° 223.68*¢ 0.36°
30 61.67" 5.14" 632.45¢ 10.42%4 33.49° 194.36" 0.49°
09 60 74.99%¢ 6.25%¢ 729.184f 9.62¢ 31.81° 196.61° 0.47°
’ 90 85.56™¢ 7.13%¢ 908.95" 10.60™4 35.20° 222.69*° 0.47°
120 66.67 5.56 628.18° 9.38¢ 27.33" 202.43f 0.35°
LSD 11.030 0.919 164.100 1.245 11.210 22.620 0.183

aisl i Jlosine LSD (gal bl o0 0 o 5 (gLl S 51 S 2tie By 1 b (sloeSils 55w 2 50
Means within a columns followed by the same letter are not significantly different at the 5% level according to LSD test.
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Table 4. Mean comparison of treatments effect of seed weightx CaCl. concentration x priming duration on germination indexes and seedlings characteristics of

peanut
. Silea o obege (BeS ol " . iy
afS ckle pljoae “:f s s g Lfm "-‘Dri‘ 7w el Jsb il Job i il K2k i Gy SES (3
: pelS s T TR il S0 (SR el ks e, b JssSees " O JiSen opilisS
0k o el il o odler Coefficient & =02 F " CTTT (el -y sk 1 : 1 -
(a0,) (aids) . Coefficient Seedling  (jioile)  (yioile) . (0,5 ko) (0,5 k)
Seed CaCl2  Priming Germin Mean Mean of VigourW  Radicle Hypocoty Plumule  +, (#5 k) Hypocotyl Cotyledon
Weight . = ationRaGermin ... Germin Uniformity . Length a>ail. Plumule Dry . .
Concentra Duration . Germinatio . eightInde Length (cm) 1 Length : . Dry Weight Dry Weight
te ation ation of (em) RL/PL (mg)Weight
tion (%) (Minute) nSpeed & L (cm) g)wels (mg) (mg)
Speed P Time Germination g g
30 4397 81171 25.06° 4.11* 8.48" 1539Fm 4,07 297° 4108k 098  66.211 82.391 656.17"
0 60 46241 7.73bm 171341 373hm 9 3geh (4 57hm 3 74 2234 483 0.66%1  81.44% 97.83¢ 662.78h
90 459 8.09%1  16.03¢1 4,09 8.64" 16.52¢% 2,608k 240 493 0.53Fk  108.14° 107.45>T  615.33km
120 4.02+k 8,13+ 15471 4130 7.85M 12.92n 2.80%k 2304 4,679 0.61¢k 75358k 99.51¢! 612.63™
30 4318k 7.95¢K 18950 3 95k 8.49F 14.80Mm 4.43° 2407 4539 0970  84.12% 105.13"  622.20j™
03 60 5.24%h 8.00% 15235 4.00¢9  10.14%t  16.15%! 2.27+ 2.43%¢  450% 0.518%  74.73¢k 95.18M  640.03hm
. ) 90 3.35k 836" 13.26M 436" 6.11 9.28" 3.500¢ 2.10%¢  3.60% 0.95%  50.07' 92.15¢1 654.15M
J‘Kf&f%“ 120 5.28>h 8450 155041 4.45+4  9.74ch 18.92b 3.60%f 2.70%¢ 5.00%1 0.73¢¢  85.74%h 101.67¢0  647.74™
Si:e(]ils 30 5.82%° 7.68"m 18.44>8 368 11.74*0  20.73*4 263K 25304 5577 047" 96.32%° 104.92¢h  632.77™
0.6 60 5.08<h 8.0249 17.40%  4.0245 990t 15.19Mm  2.67¢k 2.10°8 400" 0.73%¢  67.64" 91.898F  650.03M*
: 90 4.43%) 8.50¢ 20.42*° 4.50*°  8.15& 17.21¢ 3.430¢ 2.30%¢ 3,970 (.87 71.48Mk 12417 624.86™
120 4.26M 8.071 13491 4,07 820%  14.11i-m _ 2.27+ 2.10°8 490> 0.46"%  84.40d 97.95%i 648.20M!
30 3.56% 813+ 14.92F  4.13%h 6.89Y 11.07m 4.27® 2.07°¢ 493> 0867  71.19™Kk 91.94¢7 672.98"
0.9 60 3.82H 8.52%  22.63%¢ 452 6.99Y 11.22m» 3.17% 2.20%¢ 3375 0.94*  62.00¢ 83.36¢ 642.92m
: 90 5.15ch 838w 15.59%1 438 9614 20.93% 3.73%¢ 290 510 0.75>T  86.96°" 121.55®  632.03™™
120 3.827k 8532 12741 4.53 6.99Y 11.85M 1.90% 2.00¢  4.93* 038k  78.21Fk 87.00Y 608.16™
30 52300 7.53km 17274 3.53km10.86>°  16.72¢K 2.77%K 2.03% 413K 0.68% 75072k 100.30%7  818.82%d
0 60 4.57%7 8.25%¢ 1531¢" 4.25%¢ 8.63f 17.08¢% 3.500¢ 2,40t 507+ 0.69%h 9570 102.49¢h  789.72¢f
90 5.79%¢ 7.52km 16.47¢1 3.52km 11,92 2025%¢  4.13%¢ 2401 5.97% 0.69¢"  100.88*¢ 101.33%1  804.85*¢
120 4.59¢ 7.50™ 17.95¢h  3.50m  9.75¢h 16.40%k 2.97¢) 2304 5.00% 0.59¢k 101.27*4 110.31>  743.33¢
30 527°0 7.50m 1420 3.50™m  10.90%¢  18.87°h 3.63f 233 5500 0.67%7  105.58%® 108.42F  799.92b
03 60 5.2800 820%2  14.567 4.20* 990" 20.27*° 4,074 243 4474 094% 94711 112.57%¢  794.30¢¢
. b-h a-d e-i a-d c-h b-f ik d-g a-d ik a-f c-g c-e
S0 o 10 6ou 79%m 1796h 3o0m  1236b  Disi 373 3530 glo 061 104se 111964 7535
See%is 30 536> 8.07%7 2336 4.07¢7  10.24>8  17.227 277 2.37¢¢  523% (.53 84.22%h 95.99¢) 840.36*
06 60 545> 7.49m  1831°h  3.49m 1144 18.03 3.00¢! 237 517*¢ (.58  85.00%" 106.56%"  822.86*°
) 90 6.77* 7.42™ 1507% 3.62™  13.87° 23.10% 2.43hk 233 5207 0470k 9390 110.32*°  784.90%
120 54101 7.93F  16.24%1  3.935  10.61%T  19.64%¢ 3.33¢h 2234 4731 (0.70%h  89.66°¢ 112.97+¢  759.49¢¢
30 4318k 8,077 16.33%7  4.07° 8.2087 12.77%" 3.13¢! 220%8 423k 0.79%°  67.17" 91.44M 837.17*
0.9 60 5.64>4 7.92em 17.98<h 3.92em 1107 18.84%h 3.03¢" 2,50 49701 .63 75.498k 108.75F  794.78°¢
) 90 5338 829%¢ 21.63*¢ 429 10.09°¢  17.24% 3.00¢! 2,534 400" 0.75¢T 64715 101.76°"  833.24%®
120 4.46% 8.14%"  14.12F  4.14%h 8.62f 15.25¢m  3.20%" 22048 4701 0.6841  79.76%k 105.24"  804.86*¢
LSD 1.039 0.435  5.156  0.435 2.191 4.400 0.926 0383 1.074 0.231 17.850 14.360 36.810

Lol gos s ae LSD (5031 bl o jo 0 zehas 50 (5,lel L 51 S i g, b slapnSSlen g 5o 50
Means within a columns followed by the same letter are not significantly different at the 5% level according to LSD test.
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Effect of seed priming duration with different levels of calcium chloride on
germination and seedling vigour from the seeds with different weights in
Peanut (Arachis hypogaea L.), variety North Carolina 2 (NC3)
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Abstract

The effect of seed weight, CaCl, concentration, and priming duration on germination index and
seed vigour of peanut variety North Carolina 2 (NC2) were evaluated in the laboratory of Plant
Sciences of Islamic Azad University, Tonkabon branch in 2014. Osmotic priming was performed in a
factorial experiment in the form of a randomized complete block design with 3 replications. The first
factor was seed weight with 2 levels (large and medium), second factor CaCl, was in 4 concentration
(0, 0.3, 0.6, 0.9 %) and third factor of priming time was in 4 levels (30, 60, 90 and 120 minutes).
Results showed that large seeds had the maximum mean germination percentage and seedling vigour.
Increasing concentration of CaClz to 0.3% increased germination percentage, mean daily germination
and seedling vigour indexes (length and weight). The maximum germination rate, the coefficient of
uniformity of germination and cotyledon dry weight was measured in 0.6% CaCl, concentration. The
maximum means of germination rate and germination time was in medium seed size treated with
CaCl,0.9%. Effect of priming duration showed that maximum mean germination rate and coefficient
of uniformity of germination was in 90 minutes. The maximum germination percentage, mean daily
germination, mean germination rate, mean germination time and seedling vigor indexes were obtained
in 120 minutes priming.

Key words: Germination components; Seedling growth; Seed priming; Seed quality
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