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of bio-fertilizer on quantitative traits of sour tea (Hibiscus sabdariffa L.) under different
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ABSTRACT

Roselle (Hibiscus sabdariffa L.) is a subtropical medicinal plant belongs to the Malvaceae family, those sepals of
them, due to its therapeutic properties and culinary, are used. To evaluate the effect of bio-fertilizer on quantitative
traits of roselle under different levels of chemical fertilizer, an experiment was conducted at the Research Farm,
University of Zabol, during growing season 2013 and 2014. The experiment was carried out in the split plot based
on randomized coplete block design with three replications. The main plot was the use of chemical fertilizers,
phosphorus, nitrogen and NPK and the subplots were inoculated with nitroxin, supernitroplus, superbiosulphate,
mycorrhiza and non-bio-fertilizer. The effects of chemical, biological fertilizers and interactions of thems were
significant (P<0.01) for all studied traits. Calyx number per plant was the most important component in
determining the sepals yield. The highest values for all studied triates belonged to the treatment NPK fertilizer in
combination with the nitroxin bio-fertilizer. Thus, with respect to the production of medicinal plants in cropping
systems, to improve plant growth and increase the sepals yield of roselle, chemical fertilizers NPK in combination
with the nitroxin bio-fertilizer is recommended.
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Table 1- Meteorological data of the study area (synoptic station of Zahak) in two years 2013 and 2014

Ave.
Min. Max. Precipitati . L Min. Max. Sunshin
Yea Ave. wind speed Evapo transpiration . i vapour
Month temp. temp. on humid. humid.
r . . (m/s) (mm) 3 3 pressure
(C) (C) (mm) (9/m°) (g/m°) (h)
(Pa)
March 10.50 27.97 131 3.68 200.30 15.71 55.94 6.73 256.70
April 15.66 31.89 4.01 4.36 300.30 14.43 46.67 7.68 273.50
May 21.80 37.99 0.00 6.00 514.00 8.16 24.42 6.17 341.40
201 June 27.84 43.37 0.00 7.98 752.90 8.33 21.30 7.58 329.70
3 July 29.55 44.15 0.00 9.36 862.10 7.48 19.32 7.74 352.50
August 28.02 41.05 0.00 9.06 738.50 9.90 23.23 8.46 306.50
Septemb
er 22.75 40.12 0.00 5.10 427.40 6.77 20.40 5.66 318.10
October 15.65 31.97 0.00 4.75 318.30 14.74 35.23 6.56 290.50
March 8.88 24.84 15.81 3.76 198.50 24.00 59.32 7.25 229.60
Avpril 17.19 32.93 2.42 4.24 302.90 19.83 53.60 10.38 256.90
May 21.64 37.21 0.03 471 455.20 15.87 45.94 10.88 309.50
201 June 26.74 42.21 0.00 6.92 781.60 10.83 27.57 9.34 329.70
4 July 28.50 42.72 0.00 9.47 872.70 9.29 19.58 7.88 311.00
August 28.12 41.87 0.00 8.64 815.90 8.77 17.65 6.82 354.90
Septemb
er 22.70 39.69 0.00 6.53 470.40 9.47 21.80 6.60 316.00
October 15.29 31.10 3.00 5.66 324.30 17.00 38.94 7.27 281.90

Source: Weather Station of Zahak
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Table 2- Physical and chemical properties of soil befor testing in the depth of 0-30 cm

Soail Sand Clay Silt H EC Nitrogen Phosphorus Potassium
texture (%) (%) @w P (dS/m) (%) (ppm) (ppm)
Clay-Loam 12 60 28 7.2 1.5 0.17 12 140
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Table 3- Combined analysis of variance of vegetative charactristics, yield and yield components of roselle sepals
under effects of chemical and bio-fertilizer in 2013 and 2014.

MS
S0V af Plant No. of Fresh Dry Fresh Dry Number Fresh Fresh Dry Sepal
o ' height ~ branches  weight of weight weight ~ weight of Calyx  weighof  weight of weight of yield
foliage of foliage ofroot  of root calyx sepal sepal
Year 1 19358™ 221.38™  1511.00™  1127.86™  40.89™  6.71™ 1033.92" 3874.99™  492.34™  18.05"  30518.69™
Replication(YYear) 4 79.85 89.69 634.19 460.62 16.66 2.73 44.03 614.24 82.06 36.35 61442.89
Chemical fertilizer ~ 2 2513.76™ 1890.85™ 105074.29" 13409.73™ 1441.83" 136.33" 2062.87"" 112471.78" 16956.99" 1785.47" 2917199.93"
Chemical o
N 2 1197 29.95™ 91.67" 51.02"  14.08® 2.82™ 17.31 2275.02"  396.96™ 0.48" 881.02"
fertilizerxYear
Chemical fertilizer
o 8  6.32 1251 301.031 21.65 8.31 1.15 1.74 4976.82 794.76 0.99 1810.24
xReplication (Year)
Bio-fertilizer 4 1033.45" 506.15" 33767.23" 2947.09™ 28575 33.56" 459517 924249.68™ 136709.96" 337.92" 514198.63™
Chemical - - - - - . - - - - "
B ) B 81.78 17.76 3204.94 257.98 39.31 2.79 11.98 2509.19 367.59 20.44 32689.57
fertilizerx<Bio-fertilizer
Bio-fertilizerxYear 4  7.53" 3.70" 74.77" 86.56™ 7.68™ 0.63°  18.63" 22.59" 0.87" 1.63™ 4167.84"™
Chemical fertilizer . -
) N 8 1876 3.55™ 572.47™ 23.85™ 138" 012" 18.34 111.42"™ 18.26"™ 1.05"™ 2188.87™
xBio-fertilizerxYear
Error 48 858 2.06 310.53 20.10 3.59 0.18 1.63 134.21 19.38 2.56 4946.64
C.V (%) 2.81 6.42 4.69 4.92 8.24 6.14 5.22 1.41 1.38 5.71 6.30

*and** are significant at 0.05 and 0.01 probability levels, and ns is not significant
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Table 4- Mean comparison of vegetative charactristics, yield and yield components of roselle sepals under
effects of chemical and bio-fertilizer in 2013 and 2014.
No. of  Fresh weight Dry Fresh Dry Fresh Fresh Dry Sepal
Chemical . . branches  of foliage weight weight weight  weigh of  weight of weightof  yield
fertilizer  BiO-fertilizer — (hernjant)  (g/plant)  of foliage  of root of root calyx sepal sepal (kg/ha)
(g/plant)  (g/plant)  (g/plant)  (g/plant) (g/plant)  (g/plant)
Nitroxin 24.36° 407.21° 103.56° 22.60% 8.50b 1054.04°  407.07° 30.66°  1223.90¢
3 Supernitroplus 22.22% 365.93% 81.01¢ 16.75° 4.94c 928.26 35753  26.04°  1041.44°
o . R R
< bi Super 13.049 305149  69.95%F 1620  476c  757.85  290.99  18.63h1  732.33%
] iophosphate _
g Mycorrhiza 12.13° 279.33%" 61.64° 18.84% 5.56¢C 600.42l 231.691 18.10'  725.35%"
Control 11.96¢ 274.31" 59.30° 15.53f 4.55¢ 455.07" 175.89" 17.58' 701.93"
Nitroxin 27.72° 433.29° 108.06™ 27.23° 8.99b 1096.45°  422.67°  32.64%  1265.89%
s Supernitroplus 20.85% 362.58% 81.01¢ 19.21%f 494c  1003.03°  386.73° 2578  1031.10°
2 Super ef ef d ef h h efg ef
g biophosphate 18.04 359.38 78.26 17.95 4.90c 827.57 318.79 23.90 953.32
z Mycorrhiza 14.19° 337.01f 76.70° 19.35% 5.56¢C 711.41% 27526  22.06""  870.21°
Control 13.84f9 299.82%" 71.27% 17.04° 4.73c 527.68™ 20558™  21.09%"  843.71%"
Nitroxin 37.20° 470.20° 124.19° 36.36° 10.40a  1128.17°  43527°  41.06°  1642.40°
Supernitroplus 34.04° 452,71  118.72® 34.36° 9.32ab  1029.21°  397.43¢ 37.30°  1491.90®
X Super a ab abc be g 9 b b
z biophosphate 32.49 452.44 114.59 25.34 8.73b 878.09. 338.89 36.78"  1471.16
Mycorrhiza 27.33° 440.76° 109.47% 35.04% 10.10a 781.50' 301.22i  35.03° 1401.33bc
Control 26.22° 38930 10821  2355°  862b  586.091 225871  33.70°¢ 1347.66°°
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In the each column similar letters indicate not significant at 0.05 probability levels.
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Table 5- Mean comparison of dry weight of foliage and root of roselle under effect of bio-fertilizer in 2013 and

2014,
Dry weight of foliage (g/plant) Dry weight of root (g/plant)
Bio-fertilizer

2013 2014 2013 2014

Nitroxin 118.83° 105.03 9.88° 8.70°
Supernitroplus 95.48° 91.66° 6.54% 6.25°
Super biophosphate 92.25° 82.94¢ 6.36° 6.08"
Mycorrhiza 84.26" 82.16™ 7.35° 6.79°
Control 80.10% 77.86° 5.90° 5.849

Dibce SIS g3l 50 ao s mi Jleisl mlaw 5o o xe B pue SKibles alie Bgy> L 90 0 Ciao sl
For each trait in two years similar letters indicate not significant at 0.05 probability level in Duncan test.
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Table 6- Mean comparison of plant height and calyx number of roselle under effects chemical and bio-fertilizer
in 2013 and 2014,

Chemical . » Plant height (cm) Number of calyx ( per plant)
Bio-fertilizer
fertilizer 2013 2014 2013 2014
Nitroxin 107.235" 108.057%" 33.44° 22.07%
g Supernitroplus 105.43 M 105.57%" 23.13% 18.851
%_ Super biophosphate 99.53km 94.70™ 17.83% 13.23™
g Mycorrhiza 93.38" 92.50" 17.70% 12.60™
Control 85.13° 74.61° 10.95° 11.00°
Nitroxin 111.88% 108.53%a" 34.67° 23.51%
- Supernitroplus 107.13¢" 103.03" 26.35° 18.76"
qé" Super biophosphate 104.22¢%M 98.004™ 24,95 15.80
2 Mycorrhiza 100,591 95.59"™ 20.81" 16.11¥
Control 95.03™ 93.05" 19.151 15.20™
Nitroxin 125.65° 122.77% 41.78° 39.79®
Supernitroplus 118.28"™ 113.63% 38.71° 31.25¢
X Super biophosphate 113.05¢ 111.70% 38.26" 34.13°
< Mycorrhiza 109.61% 110.94%f 35.21° 26.91°
Control 109.39%% 108.88%% 26.54° 25.95°

abce 5SS (yge3] 50 do s gy Jleil v 4o o sire B pas Kbles aslive gy Lo 90 0 Cio yo (5l
For each trait in two years similar letters indicate not significant at 0.05 probability level in Duncan test.
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Table 7- Simple correlations between vegetative charactristics, yield and yield components of roselle sepals
under effects of chemical and bio-fertilizer in 2013 and 2014.

Plant atributes &) A) B) @ G) ©) 0) ® © (10)
1-Plant height -
2- No. of branches 0.63” -
3- Fresh weight of foliage 073" 0777 -
4- Dry weight of foliage 072" 074" 0.94™ -
5- Fresh weight of root 061" 0.56" 0.86™ 0.67" -
6- Dry weight of root 0.69” 0.54 069" 084" 0937 -
7- Number of Calyx 086" 088" 066" 068" 069" 072" ;
8- Fresh weigh of calyx 064" 0707 0.63" 0.65™ 0.54" 0.52" 0.88" -
9- Fresh weight of sepal 069" 0717 075" 076" 0.55" 0.53" 0.93” 0.93” -
10- Dry weight of sepal 073" 078" 0777 078" 066" 062" 09" 092" 096"
11- Sepal yield 072" 076" 085" 08" 068" 063" 0977 091" 094" 098"

Jolixe e NS 5000 50 Jlaiml zohaw ;o jlolne b Sy s g %

*and** are significant at 0.05 and 0.01 probability levels, and ™ is not significant
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