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Table 1. ANOVA of Coriandrum sativum seed germination traits affected by seed priming treatment under
laboratory conditions

Mean square

S.O.V. d.f.
Germination percentage Germination rate Vigor 1 Vigor 2
Seed priming 9 961.11%* 0.2%* TA11474.7% 62530.4**
treatment
Experimental 30 23.867 0.005 103290.008 5694.17
error
C.V. (%) - 10.73 10.71 10.12 20.04

**: significant at 1% probability level.
Vigor1: mean seedling length (mm) x germination percentage
Vigor2: mean seedling dry weight (mg) x germination percentage
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Table 2. Means comparison of Coriandrum sativum seed germination traits affected by seed priming treatment
under laboratory conditions

Seed priming treatment Germination (%) Germination rate Vigor 1 Vigor 2
Zinc 38 ab 0.55ab 3116 ¢ 55145¢c¢
H20 32a 0.46 a 1976 a 231.82 a
Control 38ab 0.55 ab 2359.5ab 439.72 be
Humic acid 75d 1.09 d 6327 e 455.27 be
Folic acid 32a 0.46 a 2805 bc 393.8b
Indol-3-acetic acid 62c 091c 4744 d 5549 ¢
Gibberellin 40 ab 0.58 ab 2777.7 bc 188.6 a
Ascorbic acid 30a 0.43a 1951.75a 298.77 ab
Potassium sulfate 46 b 0.67b 2560.25 ac 313.6 ab
Phosphorus 62 C 0.91c 3112.5¢ 337.54 ab

Similar letters in each column indicate the absence of significant differences between treatments (Duncan test).

Vigor1: mean seedling length (mm) x germination percentage
Vigor2: mean seedling dry weight (mg) x germination percentage
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Table 3. ANOVA of Coriandrum sativum morphological traits affected by seed priming treatment under farm

conditions
Mean square
Number of
S.0.V. d.f. Plant fresh weight Plant height umbels per Plant dry weight seed weight
plant
Replication 3 58083202.5 n.s 11329.1n.s 40.22 n.s 1.235n.s 592936.6 n.s
Seed priming 9 416207912 5%+ 56058.05** 310.3*%* 31.929%* 881337.7%*
treatment
EXpeerr'r'Efma' 27 100126108.1 4643.981 25.873 3215 123605.1
C.V. (%) 26.36 10.05 14.58 21.22 19

n.s. and **: non-significant and significant at 1% probability level, respectively.
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Table 4. Means comparison of Coriandrum sativum morphological traits affected by seed priming treatment
under farm conditions

. . Number of .
o Plant fresh weight Plant height Plant dry weight .
Seed priming treatment umbels per seed weight (g)
(kg.ha?) (cm) (kg.hat)
plant
Zinc 43540 ac 760 ce 32b 13450d 229.7 be
H20 35292.5 ac 617.5ac 355b 7240 ab 1635 ab
Control 24515 a 605 ab 36.25b 11275 cd 1615 ab
Humic acid 232825a 855¢e 38.25b 6152 ab 2430 ¢
Folic acid 49530 bc 825e 38b 11582 cd 1455 a
Indol-3-acetic acid 56665 ¢ 765 de 395hb 8950 bc 26975 ¢
Gibberellin 34400 ab 677.5 bd 525¢ 4600 a 1375 a
Ascorbic acid 37890 ac 5275a 295b 8075 ac 1450 ac
Potassium sulfate 38707.5 ac 5225 a 185a 6400 ab 1960 ac
Phosphorus 35715 ac 622.5 ad 28.75b 6750 ab 1580 ab
Similar letters in each column indicate the absence of significant differences between treatments (Duncan test).
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Table 5. Fatty acids content in Coriandrum sativum seeds affected by seed priming treatment

Fatty acid composition (%0)

Fatty acid Fatty acid - . - - .
formula name Zinc Humic H,0 Potassium Indol-3-acetic Folic Phosphorus  Gibberellin Ascorbic Control
acid sulfate acid acid acid
C14:0 Myristic acid 0.65 0.66 0.99 0.45 0.77 0.49 0.38 0.84 0.84 0.97
C16:0 Palmitic acid 8.25 6.69 7.34 4.59 6.23 5.27 4.41 5.27 5.69 5.50
C18:0 Stearic acid 3.28 3.65 3.46 2.02 3.59 3.12 2.13 2.45 2.27 2.52
C18:1n12 Pe”ea‘fig'e”ic 6282 6449  64.22 67.98 63.39 65.59 69.03 66.27 65.04 65.89
C18:1n9 Oleic acid 5.46 5.61 5.60 5.91 5.49 5.71 6.07 5.73 5.70 5.73
C18:2n6cis Linoleic acid 15.38 14.44 1481 15.79 14.88 15.79 15.22 16.11 17.23 15.72
C18:3n3 Linolenic acid 0.25 0.31 0.30 0.28 0.32 0.34 0.23 0.27 0.35 0.26
C20:0 Arachidicacid  0.35 0.30 0.51 0.40 0.55 0.42 0.29 0.34 0.50 0.51
Gl Byl s 5 50 Sl e AU cov 5iS aty; Olio il 4525 -5 Jsox
Table 6. ANOVA of Coriandrum sativum root traits affected by seed priming treatment under greenhouse conditions
Mean square
S.0.V. df. - - -
Root fresh weight Root diameter Root dry weight
Seed priming treatment 9 1121987.05** 5.12** 5121.933**
Experimental error 30 13877.733 0.060 6.967
- 14.82 9.15 12.22

C.V. (%)

**: significant at 1% probability level.
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Table 7. Means comparison of Coriandrum sativum root traits affected by seed priming treatment under
greenhouse conditions

Seed priming treatment

Root fresh weight (mg)

Root diameter (mm) Root dry weight (mg)

Zinc 1l.41e

H20 0.07cd
Control 0.04b
Humic acid 0.05bc
Folic acid 1.92f
Indol-3-acetic acid 0.07cd
Gibberellin 0.53a
Ascorbic acid 0.08cd
Potassium sulfate 0.09d
Phosphorus 0.05bc

5.22d 0.12g
2.52b 0.07e
2.37b 0.05cd
1.55a 0.05c
2.42b 0.13h
2.46b 0.04b
1.09a 0.02a
2.43b 0.05d
3.21c 0.08e
3.50c 0.09f

Similar letters in each column indicate the absence of significant differences between treatments (Duncan test).
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Table 8. Stepwise regression analysis of Coriandrum sativum traits affected by seed priming treatment

Step R R? b P-value
Xy (Vigor2) 0.551 0.551 22.660 0.000
X, (Germinations percentage) 0.344 0.895 -44.282 0.011
X3 (Root dry weight) 0.034 0.929 24.896 0.007
X4 (Root fresh weight) 0.011 0.940 -0.876 0.072
Xs (Root diameter) 0.008 0.948 -302.028 0.053
X (Vigor1) 0.008 0.956 -1.417 0.000
X7 (Stem height) 0.017 0.973 7.209 0.000

Y (Total dry weight) = 1309.235 + 22.660X1 — 44.282X, + 24.896Xs — 0.876Xs — 302.028Xs — 1.417Xe + 7.209%;
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Table 9. Simple correlation of Coriandrum sativum traits affected by seed priming treatment
. Y
Variables (Total dry weight) X1 X3 X3 Xa Xs Xe
X1 (Vigor2) 0.742**
Xz (Germinations 0.301n.s 0.338%
percentage)
X3 (Root dry weight) 0.554** 0.213n.s 0.299n.s
X4 (Root fresh weight) 0.581** 0.305n.s -0.333* 0.873**
Xs (Root diameter) 0.518** 0.384** 0.126n.s 0.676** 0.499**
Xe (Vigorl) 0.101n.s 0.501** 0.840** 0.233n.s 0.126n.s 0.202n.s
X7 (Stem height) 0.302n.s 0.500** 0.377* 0.194n.s 0.281n.s 0.072n.s 0.717**
n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively.
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Abstract

Coriander (Coriandrum sativum L.) is one of the widely used medicinal plants. Seeds of this
plant are heart-strengthening, invigorating, and toothache painkiller and cure bloody diarrhea
and typhoid. Due to the tiny seeds, it needs to be cultivated at low depth of soil for successful
establishment. Therefore, it is necessary to use the right method for its cultivation. In the present
study, to improve the uniformity in seed germination and increase growth rate and coriander
yield, three experiments were conducted as a randomized complete block design (field test) and
a completely randomized design (laboratory and greenhouse tests). In the laboratory test,
indole-3-acetic acid and humic acid and in the field test, indole-3-acetic acid, humic acid,
gibberellin, and zinc improved coriander yield. Also, humic acid pretreatment reduced harmful
fatty acids such as myristic acid and palmitic acid, phosphorus pretreatment increased total fat
amount, and indole-3-acetic acid increased essential oil content compared to the control. In the
greenhouse test, folic acid improved plant yield. Stepwise regression analysis indicated
inclusion of seven properties in the predictive model with a determination coefficient of 0.97.
Based on the traits correlation results, secondary vigor, root fresh or dry weight, and root
diameter were consistent with total dry weight as a dependent trait (significant at the 1%
probability level). Overall, coriander seed priming improved the biological functions of seeds,
including germination and establishment, by affecting the metabolic, biochemical, and
enzymatic status of the seeds. The present results showed that seed priming is a key technology
to improve plant yield.

Keywords: Fatty acid, pre-treatment, germination properties, medicinal plants.
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