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ABSTRACT 

 
A study was conducted at Jojoba Research Station, Bahawalpur, Pakistan 
during the year 2006-09 to find out the impact of brackish water on growth of 
jojoba and to explore the optimum level of saline water tolerance. Brackish 
water in five concentrations expressed in terms of electrical conductivity (EC) 
[1 dS/m (control), 3, 5, 7 and 9 dS/m] was applied to newly planted 6-months 
old jojoba seedlings. Irrigation was applied through pitcher method (weekly in 
winter and twice a week in summer). Means of three years data showed that 
minimum values of plant height (19 cm), number of leaves (146) and number of 
branches per plant (13) were obtained at the highest concentration of brackish 
water (9 dS/m) compared to the lowest concentration (1 dS/m) which gave 
maximum plant height (28 cm), number of leaves (213) and number of branches 
per plant (22). All growth parameters decreased as the concentrations of 
brackish water increased. The results showed the tolerance of jojoba plant to 
brackish water as it gained vigor with the increase in age. 
 
KEYWORDS: Simmondsia chinensis; brackish water; irrigation; agronomic 
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INTRODUCTION 
 
Jojoba (Simmondsia chinensis) belongs to the family Simmondsiaceae and is 
a potential plant species for oil production. Being endemic to Sonoran desert 
extending to Arizona, California and Mexico, this desert shrub is inherently 
suited to marginal lands of semi-arid environments. Jojoba is an extremely 
drought resistant species and is gaining world wide attention, for extraction of 
oil which is used in cosmetics, pharmaceuticals and lubricant industries as a 
replacement of sperm whale oil. The total area covered by this crop 
throughout the world is around 18,500 hectares. The oil demand of the world 
is estimated at 6400-200,000 tons per year. Jojoba grows well on marginal 
dry and light textured soils and can utilize brackish water of arid lands (5,8,9). 
About 14 percent area of Pakistan is under main deserts where primary 
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source of water is rainfall and underground water resources are mainly saline 
(2). Jojoba believed to be future arid plant, can tolerate brackish water and 
other hazards of arid lands. Arrangement of irrigation water, even brackish 
water available in Cholistan, needs to be assured in early growth years of 
jojoba (7). The use of brackish water for irrigating jojoba could reduce 
production costs. Shoot elongation of jojoba plants in ex-vitro net houses was 
inhibited by 20 to 30 percent under salinities of 8 and 12 dS/m while in tissue 
culture exposure to 6 dS/m NaCl stimulated growth of three clones and 
inhibition was noted only in the higher range of NaCl (12-24 dS/m). In 
general, jojoba developed reasonably well under salinities of 8 dS/m (3). A 
study in Israel (5) has revealed that jojoba tolerates irrigation with brackish 
water upto 8 dS/m and also affluent water. Salt accumulation can reduce the 
germination percentage in jojoba with increasing the salt concentration. 
However, it had the inherent capacity to germinate at 30 dS/m NaCl 
concentration (14). Thomson (15) investigated that jojoba tolerated 4 dS/m 
salts in the irrigation water and would be a good crop for areas with brackish 
water. Yermanos (17) observed that robust jojoba plants grew as close as 
3.3 meter from the ocean. In one large plantation by the Salton Sea, 
seedlings were table at 1.8 meter below the surface and electrical 
conductivity in excess of 24 dS/m. In another report (1). One variety of jojoba 
‘Siloh’ showed no reduced growth of flower production at 10 dS/m soil water 
salinity. Another study (4) showed that clone-154 performed better at 12 
dS/m with twice the number of viable flower buds. Jojoba plants can tolerate 
saline water irrigation to the level of 15 dS/m when salinity is a problem in the 
area (11). Ting et al. (16) obtained reductions in germination of jojoba seeds 
from 82.6 percent (non-saline conditions) to 46.6 percent, seed weight from 
314 to 98 mg in the highest saline treatment (15 dS/m). Growth 
characteristics of jojoba were not affected by 4.6 dS/m brackish water in 
Cholistan within 15 months of growth (7). Fifty percent jojoba plants survived 
on brackish water upto the level of 6 dS/m which is the most common level of 
brackish water in Cholistan area (6). 
 
The present study was conducted to investigate the effect of various 
concentrations of brackish water on the growth parameters of jojoba to 
explore optimum level of saline water tolerance in this plant. 
 

MATERIALS AND METHODS 
 
This study was conducted at Jojoba Research Station, Bahawalpur, Pakistan 
during 2006-2009. Five concentrations of saline water (1,3,5, 7 and 9 dS/m) 
were prepared by dissolving calculated amount of salts (NaCl and NaHCO3 in 
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1:1) in distilled water (12). Earthen pitchers were buried in Cholistani sand 
and 6-month old four seedlings were grown around each pitcher in four 
directions. The mouths of the pitchers were covered with polythene sheets 
and lids. Brackish water was applied through the pitchers weekly during 
winter season and twice a week during summer season. The layout system 
of the experiment was CRD with three repeats.  The data on plant height 
(cm), number of leaves and number of branches increased per plant were 
recorded for consecutive three years. The plants remained the same for a 
specific treatment application throughout the experimental period. The data 
were statistically analyzed by Fischer’s analysis of variance technique and 
differences among treatment means were compared by LSD test.   

 
RESULTS AND DISCUSSION 

 
Plant height  
 
The results (Table) revealed that brackish water concentrations significantly 
reduced the plant height over control during the year 2006-07 and 2007-08. 
The effect of brackish water treatments remained non-significant during the 
year 2008-09. The highest concentration (9 dS/m) resulted in minimum plant 
height (8.8 cm in 2006-07 and 18.8 cm in 2007-08) against control-1 dS/m 
(16.9 cm in 2006-07 and 31.4 cm in 2007-08). On mean basis also higher 
concentration of brackish water (9 dS/m) significantly reduced plant height 
from 28.5 cm (control) to 19.1 cm.      
 
Number of leaves per plant  
 
The data indicated that number of leaves per plant was significantly 
decreased from 28 (1 dS/m) to 16 (9 dS/m) during 2006-07 and from 156 to 
103 during 2007-08, respectively (Table). The results of third year (2008-09) 
were non-significant. Treatment means also showed significant differences in 
this trait. The reduced number of leaves at higher level of brackish water 
could be attributed to imbalanced plant physiological activities because of 
salinity stress (4, 13). 
 
Number of branches per plant  
 
Minimum number of branches per plant (2.9, 10.9 and 25.67) were noted 
during all three years in case of the highest brackish water level (9 dS/m) 
with non-significant results in first year 2006-07 and significant ones during 
the following two years against maximum values from control (4.33, 20.90 
and 39.80) (Table).   
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However, the results were non-significant during first year and significant 
during second and third year of study.  Less number of branches at higher 
level of brackish water might be due to the salinity in the root medium that 
affected significantly this parameter. Nasim et al. (13) also found about 47 
percent less number of branches at higher salinity level (30 dS/m) compared 
to control (3.5 dS/m) in a solution culture experiment on eucalyptus.  
 
The present results confirmed the findings of earlier research workers 
(1,3,6,7,9,11,14,15,16,17) who reported that higher brackish water levels limit 
the growth characteristics of jojoba plants. 
 

CONCLUSION 
 
It is concluded that after transplanting and establishing the seedlings of 
jojoba in the field, application of brackish water upto 9 dS/m concentration 
can reduce/limit the growth of jojoba plants. However, 3 and 5 dS/m brackish 
water concentrations did not affect the jojoba growth so much. As the plants 
grow older, the hazards of brackish water diminish gradually to affect the 
growth of jojoba plants. 
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