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Effect of various nutritional systems on growth characteristics, sepals yield and yield
components of sour tea (Hibiscus sabdariffa L.) under drought stress
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Table 1- The geomorphology of the study area (Synoptic Zahak station) in 1394

s o g ke S Lk e Lo g o
. . — a
Months ole ol (s sk (eishs) (Fahe) abale A e
Averagetemperature Mean of Precipitation  Averagemonthly S:?ge
g P relativehumidity (mm) evaporation(mm) Jally
Radiation(h)
April s,y 23.3 42 27.6 75 8.9
May g )| 29.3 26 0.0 11.5 104
June sls 5 33.1 15 0.0 19.8 11.4
July 5 36.4 15 0.0 23.7 11.7
August - sis 35.0 15 0.0 24.3 11.3
September ,, = 30.1 17 0.0 19.6 10.9
October . 26.8 24 0.0 115 10.2
November oLt 17.7 44 18.4 45 7.9
December 57 11.0 44 0.0 33 8.4
il T gl o oSl plands 5 (SG 50 Sl sz =Y g
Table 2- Physical and chemical properties of the experimental soil
= 4 el A S Ofs S -l R o 35 ol
b pH (dS.m*) (%)  (mg/kg) (mg/kg) (ppm) (ppm)  (ppm)  (ppm)
Texture EC N p k Mn Cu Zn Fe
st g 1.45 0.02 460 10000 560 1.5 0.46 10.40
Lume-Clay
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Table 3- Analysis of variance for studied traits in Hibiscus sabdariffa

JRATANR SPPRERY: st 0 i 03
. G g 6‘“‘));‘.)5 I LS sl s 5055 S sn St 03
s e = Sl Vegetative ey _ «z, Root FeD SO
R 5T Plant : gr.plant L £ Root fresh kg/h(Fresh <~ Fresh
MS & Height  Number 9P Vegetative (gr.plant) dry 9 .
df g ; frosh d iah Number  (9r-p gr.plant iah | weight
(cm) 0 res Y WEIght ecalix  weight ' weight sepals . o/hy sepals
branches weight gr.plant weight g P
J1SReplicate 2 112.88™  0.14™  94553™  32.15%  0.40™  347.26" 0.001" 4678533™  17677.14™
5 ¢ ‘ht“’:'“" 3 27108.46™ 95.48™  866620.12 5178.21" 924.79™ 53633.20™  279.19" 1321282044 26517946
rougntstress
P 5% -
© R;’; S”g” 6 72.55 0.20 325.82 2.92 0.24 64.45 0.01 1898044 7117.80™
s SFertilizer 3 2003.35"  5.03™  77312.76" 95420  20.11™ 373555 1.85™ 113047822  4567168.57"
S F;g’ SX”{ 9 287" 045  3517.28"  3242" 389"  100.26™ 1.28" 525680  2568668.24™
L=Error 24 16.7 0.029 118.82 1.73 0.22 21.44 0.04 1015256 50161.08
S e 5 CV 2.97 3.35 3.77 3.35 2.23 3.77 2.12 4.64 2.21

*%*

3% 4 g 5 a0l é,ugyﬁcu,ndm,.tas_)@ 3 Lo p3NS ls iae L
* and ** indicate significant difference at 1 and 5%, respectively.and ns unnecessary
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Table 4- Comparison of the mean of vegetative growth characteristics, yield and yield components of sepal Hibiscus sabdariffa under drought stress and
fertilization

r - ) . Kox oy iz oy
§ 5 gl b sl 95 FOJ3 SBY) S sl ey 505 . 3T) ) S0
s i s Plant s Vegetative o £ Rootfresh © Root &8 505 o Is Fresh
- . Number fresh Vegetative dry Fresh weight _'
Drought stress Fertilizer ~ Height of Weight  drv weiaht Number (gr.plant) ygrpiant(  sepals (kg/h) weight (kg/h)
(cm) branches  (9r.plant) (gyr plar?t) ofcalix weight ight sepals
. weig
Biomic 199.412 8.33° 830.00° 201.67¢ 60.67¢ 30.98P 16.06° 32213.32b¢ 4575.06°
" B Q.
- "‘”’J"_ ) el ZFM  177.16"  7.67° 930.00°  219.58°  66.92" 34,942 17.02 32800.0° 4685.06°
90% available moisture )
content Fe 176.16" 9.172 956.25° 238.33? 79.922 29.33¢ 14.94¢ 37933.32 5394.942
Control 163.25¢ 7.25¢ 717.08¢ 175.42¢ 54.17¢ 29.69° 14.99¢ 29840.0¢ 4275.60¢
B by sV Biomic 180.91° 7.08¢ 580.83¢ 127.501 50.58f 26.12¢ 12.92¢ 23973.3¢ 3424.669
SN P Aoy Y
T . ZFM 168.50% 6.50¢ 607.50 135.00° 50.42f 25.27¢ 12.08¢ 25480.0° 3640.00f
70% available moisture
content Fe 170.66% 7.25¢ 698.00° 155.42¢ 63.17¢ 24.39 12.09¢ 30813.3« 5135.34°
Control 156.25f 5.33f 460.00' 107.50" 37.839" 23.039 11.6% 20733.3f 2992.80"
Biomic 148.009  427.50i 427.50i 96.67 39.179 19.73M 8.05" 20280.0f 2896.94"
H R O ; ; .
JJMJJ'. . M.): ZFM 128.08"  455.00' 455.00! 107.08" 36.33" 20.0% 9.25¢ 18560.09 2651.24
50% available moisture " " L ] y
content Fe 126.58" 522.50 522.50 120.83¢ 50.08 19.081 9.08¢ 24880.0° 4147.34¢
Control 11558  336.67K 336.67¢ 83.33 25.75' 18.53i 9.149 16866.79 2425.351
Biomic 92.91i 1.50tm 239.58|™ 49,58 15.67% 12.08% 5.09 7746.7 1106.40'
- B Y. i i
o b Sk e ZFM 7325 167" 22583 4875 1625  11.09 4.51i 8093.3 1156.14
30% available moisture . " | . _ _ " ‘
content Fe 69.91 2.25 254.16 58.33 22.58 9.49m 4.41 10053.3 1675.34
Control 61.08' 1.33" 155.84" 37.50™ 10.92' 9.25™ 3.72% 6786.7' 969.46"

03037 ol gy do s iy o 55 85 20 o o OS5 il (115 (5l o SLaL SD 1 (6513 sme LoDk
For each trait, means denoted by at least one similar letter are not significantly different according to LSD test at P<0.05
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Effect of various nutritional systems on growth characteristics, sepals yield and
yield components of sour tea (Hibiscus sabdariffa L.) under drought stress
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Abstract
Water deficit stress is a major environmental limiting factor of plant growth and crop productivity.

Therefore, many studies have been done to minimize the stress effects caused by Water deficit in
agriculture and plant physiology. In present investigation, to study the effects of nano and nano bio-
fertilizers on reducing the damage caused by drought on growth parameters on roselle an experiment was
conducted at the experimental farm, University of Zabol, in split plot based on randomized complete
block design with three replications, during 2015. Four drought stress levels 30, 50, 70 and 90 percent of
available water were considered as main plots and four levels of fertilizers nano-iron, nano-ZFM, nano-
biomik and control (lack of fertilizer) were considered as sub plots. The studied traits included plant
height, fresh and dry weight of vegetative and roots, number of lateral branches, number of calyxes, fresh
and dry weight of sepals. Main effects of fertilizer, drought stress and their interaction were significant
for all studied traits in 1 percent probability level. Maximum of fresh and dry weight of sepals (37933.3
and 5394.94 Kg/h), number of calyx (72.92), number of lateral branches (9.17), fresh and dry weight of
vegetative (956.45 and 238.33 g/plant, respectively) and plant height (199.41 cm) were obtained under
treatment of 70 percent of available water and foliar application of nano-iron. The highest amount of
fresh and dry weight of roots (33.94 and 17.02 g/plant, respectively) belonged to 70 percent of available
water and foliar application of nano-ZFM. Spraying with nano-iron mitigated the effects of drought stress
and increased the quantity of roselle sepals.

Keyword: water deficit stress, Nano-iron, nano-ZFM, roselle sepals’ weight.
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