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Changes in Germination and Seedlings Growth of Carrot after Seed Pelleting with Plant Nutrients
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Abstract
Seeding is still a problem with the commercial cultivation of carrots. Due to the carrot seeds having a flat
shape and small size, and being lightweight, there is a low degree of vigor and seedling uniformity among the
seedlings. Therefore, the objective of this experiment was to determine the type and amount of plant nutrients
suitable for carrot seed pelleting. The experiment was conducted at the Seed Technology Laboratory, Faculty of
Agricultural Production, Maejo University. A completely randomized design was used as the experimental design,

with four replications that consisted of non-pelleted seed, pelleted seed + calcium sulfate, pelleted seed + 0.048,
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0.096, or 0.192 g KNO3, pelleted seed + 0.064, 0.128, or 0.256 g NaH2P0O4.H20, and pelleted seed + 0.013, 0.026,
or 0.052 g KCI. Calcium sulfate at 30 g was used as a filler material, and carboxylmethyl cellulose (CMC) at 0.1%
(w/v) was used as a binder for the carrot seed (3 g). The results show that seeds pelleted with 0.096 g KNO3 had
the best germination and highest speed of germination when compared to other pelleting methods, and the
differences were statistically significant. Additionally, seeds pelleted with 0.096 g of KNO3 and 0.256 g of
NaH2P04.H20 had higher root and shoot lengths when compared to those pelleted with other methods, and the
differences were statistically significant. In aging, all the rates of KNO3 seeding resulted in higher seed germination
and speed of germination than did other pelleted seeds with different types and rates of nutrients. However, there
were no statistically significant differences when compared to non-pelleted seeds and seeds pelleted with
NaH2P04.H20 at a rate of 0.064 g, and 0.013 g or 0.026 g KCI. Seeds pelleted with 0.096 g of KNO3 and 0.256 g
of NaH2P0O4.H20 had higher shoot and root lengths, and the differences were statistically significant when
compared to seeds pelleted via other pelleting methods. Therefore, pelleting carrot seeds with 0.096 g of KNO3 is
the most suitable formula for use and is our recommendation.
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Table 1 Radicle emergence, speed of radicle emergence, germination and speed of germination of carrot seeds

after pelleted seed with difference type and ratio of plant nutrients, tested under laboratory condition.

Treatment ' Laboratory condition
Radicle emergence Speed of radicle emergence Germination Speed of germination
(%) (root/day) (%) (plant/day)

T1 85a”° 7.04a 84 b-d 6.00 b-d
T2 43 b 354b 84 b-d 6.00 b-d
T3 39b 3.25bc 83 cd 5.89 cd
T4 36 bc 3.00 bc 93a 6.64 a
T5 37 bc 3.04 bc 79d 564d
T6 29 cd 2.38 cd 80d 5.68d
T7 47b 3.92Db 84 b-d 5.97 b-d
T8 40 b 3.34b 89 b 6.32 b
T9 25d 2.08d 80d 571d
T10 45b 3.75b 86 bc 6.14 bc
T11 43 Db 354b 87 bc 6.22 bc

Fetest *x . . .

CV.(%) 9.99 16.05 3.98 3.69
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**: Significantly different at P<0.01.

= non-pelleted seed, T2 = pelleted seed + calcium sulfate, T3 = pelleted seed + KNO, 0.048 g., T4 = pelleted seed + KNO, 0.096 g., T5 =
pelleted seed + KNO, 0.192 g., T6 = pelleted seed + NaH,PO,.H,0 0.064 g., T7 = pelleted seed + NaH,PO,.H,0 0.128 g., T8 = pelleted seed
+NaH,PO,.H,0 0.256 g., T9 = pelleted seed + KCI 0.013 g., T10 = pelleted seed + KCI 0.026 g. and T11 = pelleted seed + KCI 0.052 g.

? Data are transformed by the arcsine before statistical analysis and back transformed data are presented.

* Means within a column followed by the same letter are not significantly different at p<0.01 by DMRT.

Table 2 Shoot length, root length and seedling length of carrot seeds after pelleted seed with difference type and

ratio of plant nutrients, tested under laboratory condition.

Treatment ' Laboratory condition
Shoot length (cm) Root length (cm) Seedling length (cm)

T1 352¢cd” 5.08 bc 8.60 bc
T2 3.75 bc 526b 9.01b
T3 3.59 cd 4.89 b-d 8.48 b-d
T4 4.03 ab 6.33 a 10.36 a
5 3.52 cd 4.73 b-d 8.26 b-d
6 3.41 cd 3.92d 7.32d
T7 3.45cd 4.05 cd 749 cd
T8 412 a 6.34 a 10.46 a
T9 3.45 cd 514 b 8.59 bc
T10 3.32d 4.69 b-d 8.01 b-d
T 3.33d 4.44 b-d 7.77 cd

F-test e ok .

CV.(%) 6.14 12.76 8.66

**: Significantly different at P<0.01.

'T1= non-pelleted seed, T2 = pelleted seed + calcium sulfate, T3 = pelleted seed + KNO, 0.048 g., T4 = pelleted seed + KNO, 0.096 g., T5 =
pelleted seed + KNO, 0.192 g., T6 = pelleted seed + NaH,PO,.H,0 0.064 g., T7 = pelleted seed + NaH,PO,.H,0 0.128 g., T8 = pelleted seed
+NaH,PO,.H,0 0.256 g., T9 = pelleted seed + KCI 0.013 g., T10 = pelleted seed + KCI 0.026 g. and T11 = pelleted seed + KCI 0.052 g.

? Means within a column followed by the same letter are not significantly different at p<0.01 by DMRT.
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Table 3 Radicle emergence, speed of radicle emergence, germination and speed of germination of carrot seeds
tested under laboratory condition, after pelleting process with difference type and ratio of plant nutrients, and

accelerated aging.

Treatment ' Laboratory condition
Radicle emergence Speed of radicle Germination Speed of germination
(%) emergence (root/day) (%) (plant/day)
T1 67a”’ 559 a 70a 5.04 a
T2 18 bc 146 ¢ 70 a 497 a
T3 18 bc 146 ¢ 72 a 511a
T4 20 bc 1.67 bc 70 a 5.00a
5 20 bc 1.62 bc 70 a 5.00a
T6 15 cd 1.25cd 65 ab 4.64 ab
T7 20 bc 1.63 bc 60 bc 4.29b
T8 25Db 2.08b 5c 4.18b
T9 17¢c 1.38 cd 64 a-c 4.57 ab
T10 18 be 1.50 be 63 a-c 4.50 ab
T11 10d 0.83d 58¢c 414 Db
Fitest . . *x ok
CV.(%) 12.00 20.14 6.70 8.72

**: Significantly different at P<0.01.

'T1= non-pelleted seed, T2 = pelleted seed + calcium sulfate, T3 = pelleted seed + KNO, 0.048 g., T4 = pelleted seed + KNO, 0.096 g., T5 =
pelleted seed + KNO, 0.192 g., T6 = pelleted seed + NaH,PO,.H,0 0.064 g., T7 = pelleted seed + NaH,PO,.H,0 0.128 g., T8 = pelleted seed
+NaH,PO,.H,0 0.256 g., T9 = pelleted seed + KCI 0.013 g., T10 = pelleted seed + KCI 0.026 g. and T11 = pelleted seed + KCI 0.052 g.

? Data are transformed by the arcsine before statistical analysis and back transformed data are presented.

° Means within a column followed by the same letter are not significantly different at p<0.01 by DMRT.

Table 4 Shoot length, root length and seedling length of carrot seeds tested under laboratory condition, after

pelleting process with difference type and ratio of plant nutrients, and accelerated aging.

Treatment ' Laboratory condition
Shoot length (cm) Root length (cm) Seedling length (cm)
T1 329¢” 523b 8.53 bc
T2 3.64b 512b 8.75b
T3 3.54 bc 518 b 8.71b
T4 3.99a 6.06 a 10.05a
5 3.48 bc 4.24 c-e 7.72 cd
T6 3.31¢c 4.07 e 7.38d
T7 3.51 bc 418 de 7.69 cd
T8 403 a 6.24 a 10.27 a
T9 3.43 bc 5.01 bc 8.44 bc
T10 3.28c 4.95 b-d 8.23 b-d
T 3.30¢c 4.46 b-e 7.76 cd
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F-test ok ok o

CV.(%) 5.35 10.09 6.81

**: Significantly different at P<0.01.

= non-pelleted seed, T2 = pelleted seed + calcium sulfate, T3 = pelleted seed + KNO, 0.048 g., T4 = pelleted seed + KNO, 0.096 g., T5 =
pelleted seed + KNO, 0.192 g., T6 = pelleted seed + NaH,PO,.H,0 0.064 g., T7 = pelleted seed + NaH,PO,.H,0 0.128 g., T8 = pelleted seed
+NaH,PO,.H,0 0.256 g., T9 = pelleted seed + KCI 0.013 g., T10 = pelleted seed + KCI 0.026 g. and T11 = pelleted seed + KCI 0.052 g.

?Means within a column followed by the same letter are not significantly different at p<0.01 by DMRT.
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