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Evaluation of yield and phytochemical of ten local landraces and cultivars of
Hibiscus sabdariffa L. in different planting dates
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ABSTRACT

In order to investigate the effect of planting date on local landraces and varieties of Hibiscus sabdariffa L., a factorial
experiment was conducted in a randomized complete block design in Dalgan during the 2019. Planting date as the
first factor in five levels (March 6, April 4, May 5, June 5 and July 01) and genotypes and cultivars as the second
factor in ten levels (Jiroft, Delgan, Bampour, Iranshahr, Nikshahr, South Rudbar, Saravan and Qale Ganj and two
commercial varieties HA and HS-24) were considered. The examined traits included stem diameter, fresh and dry
boll weight, sepal dry weight, anthocyanin, and etc. Results showed that the effect of planting date on all studied
traits was significant at 1% level. The effect of genotype was significant on the number of days to budding, leaf
number, days to 50% flowering and sepal dry weight per plant. The interaction of planting date and genotypes on
sepal dry weight, anthocyanin content, seed rate and biological yield were significant at 1% level. The highest sepal
dry weight per plant was obtained at May 15 planting date. Also, the local landrace of Dalgan and Saravan had the
highest and the lowest amount of sepal dry wieght, respectively. Fresh and dry weight of boll, number of leaves, stem
diameter, plant seed and anthocyanin content were significantly correlated with sepal dry weight. As a result, May 15
planting date and local landrace of Dalgan showed higher yield.

Keywords: Anthocyanin, dry matter, flower boll, Dalgan, sepal.
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Table 1. The soil physical and chemical characteristics of the experimental field (at Dalgan) in 2019 before planting.

Texture Clay (%) Silt (%) Sand (%) K (mg/kg)
43 286

Loamy 44 13

P(mgks) N(%)  O.C.(%) pH _ EC (dS/m)
3.7

Rainfall e T 12X

Temperature (c)

0.23 0.87 7.6 2.12
@~ T min i T Average
15
E
10 §
x
E
0
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Figure 1. Meteorological data at the research field during experimen in 2019 in Dalgan.
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Table 2. Results of variance analysis effect of planting date on the yield and phytochemical of roselle landraces.

Mean of squares
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=5 ° 3% g@ F sE 3E G BT £ § Af
A= A sl g5 S = Q%:a A g 3 g
Replication 2 195364™  7814™  118™ 0.137/™ 25124™ 1I81™ 90.12™ 16/994™ 17004~  4.04™
Planting date(PD) 4  24363.6" 9745 87299  4.65 74127 775017 166~ 4079982 5326 1539.6
Landrace(L) 9 5528%  221™ 2466 0.129™ 13314° 2466 4.52° 2806.7 387" 997™
PDxL 36 1028.07™ 411 ™ 51.6™ 0.27" 1722™ 51.68"™ 1.62 2430 1252 80.4
Error 98 1772.8 70.9 42.5 0.35 231.9 42.05 1.93 3950 65.4 734
CV 20.04 20.1 5.83 4.45 12.68 6.87 22.8 13.2 24.5 6.85

Doy ) mhe )8 e pae Sl Gl e Dgldl g o 5 4y i g 1S

ns and** Non significantly difference and significantly difference at 1 % probability level, respectively.
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Table 3. Mean comparison effect of planting date on some traits of roselle landraces.
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06-Mar 5837 27.6° 189.1° 6.877 130.5° 204.1° 376.8° 14477 194.47° 38.8"7
04-Apr 5.67> 37.7° 162.6° 6.34° 135.8* 177.6° 589.5° 132.6° 164.8° 389b°
05-May 843 458 134.5°¢ 587°¢ 128.6 149.5°¢ 571 127.6" 3049 60.1°
05-Jun 5.59 > 344° 99.03 482" 108" 120.03 “ 530.6" 118.7°¢ 194.7° 389"
01-Jul 4.72°¢ 19.1° 79.2°¢ 449 ¢ 973° 100.2 © 350.1° 102.6 ¢ 162.2 ¢ 324°
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In each column means with same letters are not significantly differnece at probability level of 1%.
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Figure 2. Mean comparison effect of landrace and cultivar on days to 50 % flowering and days to boll emergence of
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Figure 2. Mean comparison effect of landrace and cultivar on sepal dry weight of roselle.
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Table 4. Mean comparison interaction effect of planting date and landrace on some traits of roselle.

Planting date Landrace Dry matter /plant (g) Anthocyanin Seed/plant (g) Sepal dry weight (g)

HA 149 *° 382 *® 2479 47°"

Saravan 150 368.8 ¢ 2374 5.0¢"

Dalgan 143 ** 389.8 % 30.5 59"

Iranshahr 147 *¢ 366.3 ¢ 305 75

06-Mar HS-24 141.6 ¢ 384.7“¢ 3234 53"
Roodbar 155¢ 376.1 ¢ 3159 50"

Bampoor 1423 *¢ 376 “¢ 363 7.1

Nickshahr 136 ™ 402 °¢ 24.5 % 52"

Jiroft 141.6 ™" 3723 219" 61"

Qale Ganj 142378 350 ® 19.8% 59

HA 133.3% 56127 30.7% 54T

Saravan 145 % 584.5™ 36.7 54°"

Dalgan 130 ™ 576.4 % 3354 7.9%¢

Iranshahr 133.6 637.6* 29.4% 5300

04-Apr HS-24 125.6 “™ 586 * 422 54°"
Roodbar 135.6 ™ 568.1% 40.8 *¢ 50"

Bampoor 127.3 ¢ 606.8 43.8 ¢ 53"

Nickshahr 125" 590 *° 30.8 < 50"

Jiroft 139.3 578.1% 431" 5.8

Qale Ganj 131.6 ¢ 606.6 45.8*¢ 58"

HA 125.6 ™ 566.8 ™ 474 8.0

Saravan 119™ 560.3 * 33.1% 7.6

Dalgan 138.3 606.4 372 8.6

Iranshahr 126.6 ¢ 608.2 ™ 46 > 8.0

05-May HS-24 131.6 ** 581.8% 38.1¢ 8.1
Roodbar 1253 ™ 600.9 429 8.6

Bampoor 132°* 606.5 *° 451 8.2

Nickshahr 129.3 563.7% 49.3 ¢ 85

Jiroft 126.6 < 528.4 ¢ 59.7° 93¢

Qale Ganj 121.6 "° 487.7*¢ 59® 8.9

HA 120 &P 462.17¢ 397" 57°T

Saravan 121.6 = 542.9*¢ 40.5 % 6.1%"

Dalgan 130> 528 *¢ 39.8*¢ 8.5

Iranshahr 124 <* 529.3 *¢ 33 5.7°"

05-Jun HS-24 118.3'% 510.6*" 3354 5.4°"
Roodbar 113.6'° 576.4 344 49"

Bampoor 115.6'° 562.7% 332 45"

Nickshahr 114.3 7 514.4%* 38.8 " 51"

Jiroft 114.6'° 483.4*¢ 259 50"

Qale Ganj 115° 597.7% 255 46"

HA 108 ™ 358.8°% 18.2™ 45°"

Saravan 1043 ™P 351" 13.4! 38"

Dalgan 99.6 P 335.8¢ 20.5¢ 6.4 "

Iranshahr 109.6 P 3352¢ 20.5 ¢ 42¢

01-Jul HS-24 103.3™P 357.1 %% 219" 47"
Roodbar 98.6 P 3453 ¢ 223" 50"

Bampoor 100.6 * 384.4 ¢ 18" 4.4

Nickshahr 101 °° 336.2¢ 20.7 & 4.8 "

Jiroft 101 % 338.5¢ 1827 44

Qale Ganj 100 ° 358.6 ¢ 17.6" 45"
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In each column means with same letters are not significantly difference at probability level of 1%.
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Table 5. Correlation between examined traits of landraces and cultivars of roselle in different planting dates.
Traits BE SD LN D50 BFW BDW SDWP SPg DMP AN
BE 1
SD .820" 1
LN 554 5617 1
D50 999" .814™ 543" 1
BFW .145 200 3187 124 1
BDW .145 200 318" 124 958" 1
SDWP 158 218" 3497 139 8717 871" 1
SPP 204~ 2307 4107 .189" 7727 772" 661" 1
DMP 810" 702" 485" .809™ 194 194" 2177 227" 1
AN 125 .150 2247 112 210 210" 167 324" 169" 1

J5 0598 S 59 BDW (JS 059¢ 5 ()59 BFW ( 20l5 0o 0 0 U 55, D50 oS5 5y olass ILN (o s5lw) a8l a8 :SD (25 0j5¢ jLZ:T G 39, :BE
w.»L:..»j...»I AN:olS BT Ses osle :BIOP ‘(P;) oS JERRERY )lm SPP LS FEBN g_?).f...;lf S 059 SDWP

BE: Boll emergency, SD: stem Diameter (cm), LN: Leaves Number, D50: Day to 50 % flowering, BFW: Boll fresh weight, BDW: Boll dry weight,
SDWP: Sepal dry weight/plant, SPP: seed per plant, DMP: Dry matter/Plant, AN: Antocyanin.

*, Significantly difference at 5 and 1% probability level. Aoy ) g0 mhaw o Iy pae glas e g
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Figure 3. Dendrogram of cluster analysis of Hibiscus sabdariffa L. for the (A): landraces and cultivars (1-10) (B):

Cluster analysis interaction effect of landrace and planting date, March 6", Apr 6™, May 5, June 5™ and July 1%,
HA , Saravan , Dalgan , Iranshahr, HS-24 , Roodbar , Bampoor , Nickshahr , Jiroft , QaleGang, respectively.
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Table 7. The variance of each component in the PCA of roselle.
Explained Variance (Eigenvalue)
Value Eigenvalue % of Variance Cumulative%

PC1 4.722 47.218 47.218
PC2 2.812 28.116 75.334
PC3 0.948 9.475 84.809
PC4 0.553 5.529 90.338
PCs 0.329 3.285 93.623
PCo 0.288 2.881 96.505
PC7 0.204 2.040 98.544
PC8 0.145 1.452 99.996
PC9 0.000 0.004 100.000

P sl At la 03 5 Wb 0oy (o) 2 890 Dlao sl ol adlge g0 ulpo A Jgox
Table 8. Coefficients of the first two components for the examined traits of different landraces of roselle.

Components loadings PCl PC2
Bud Emergence 0.759 -0.602
Stem diameter 0.744 -0.491
Leave No 0.706 -0.164
Day to 50% flowering 0.744 -0.618
Boll Fresh Weigh/plant 0.699 0.675
Boll Dry Weight/plant 0.699 0.675
Sepal Dry Weight /Plant 0.676 0.603
Seed Weight/Plant 0.686 0.525
Dry matter/Plant 0.728 0-.485
anthocyanin 0.322 0.120
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