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ABSTRACT. Water absorbed as percentage of original weight of seeds of Cirrullus 
colocynrhis and Cucumis prophetarum increased markedly during the first ex· 
perimental four hours and reached constancy thereafter. Percentage water absorbed 
after 24 hr was 20 and 34 for freshly harvested seeds and seeds stored for one year of 
CirruJ/us compared to 92% for Cucumis seeds . 

Seed germination percentage of Cucumis at different temperatures increased 
rapidly during the first four days. the highest being 68% on the fifth day at 2S°C. 

Freshly harvested seeds of CilruJ/us as well as seeds stored for one year are 
dormant , while seeds stored for eight years reached their highest germination (SO%) 
at 2SoC on the 10th day. However chilling for one month at 4°C or treatment with 
S()() ppm kinetin (K) stimulated germination of seeds stored for one year where 
germination was 37 and 23% respectively . Neither gibberellin AJ (GA) nor mixture 
of GA and K stimulated the germination of these seeds. Sulphuric acid failed 10 

stimulate germination of freshly harvested seeds. 

CitruJ/us colocynthis and Cucumis prophetarum are widely distributed plants in 
Saudi Arabia (Migahid 1978, Chaudhary and Zawawi 1983, and Collenette 1985) . 

The intact seed of CitruJ/us colocynthis has been shown to resist germination 
under various conditions in the lab and high percentage of germination occurred 
either by removing the seed coat (Koller et al. 1963 and Bhanderi and Sen 1975) or 
by applying mechanical pressure to the testa (Koller et al. 1963) . Seed coats seem 
to inhibit seed germination and this inhibition may be due in part to the resistance 
of the testa to embryo expansion (Koller et al. 1963 and Bhanderi and Sen 1975) or 
to the secretion of substances which inhibit germination (Bhanderi 1974). 
However, the exudate of the testa did not inhibit the germination of decoated seed 
of Citrullus. 
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Light and temperature are major factors that affect seed germination of 
desert and semidesert plants (Harrington 1916, Koller et al. 1963, Bhanderi and 
Sen 1975, and Mahmoud 1985) . 

In regard to Citrullus it seems that there is disagreement amongst the 
different investigators about the optimal temperature for germination (Koller et 
al. 1963 and Bhanderi and Sen 1975). 

In this study several experiments were carried out to elucidate the time course 
of water uptake and of germination percentage of Citrullus and Cucumis seeds at 
different temperatures and to assess the effect of chilling and of hormones on seed 
germination of Citrullus. Both chilling and hormones are known to break seed 
dormancy of many plant species (Grime et al. 1981, and Mayer and Poljakoff­
Mayber 1982). 

Materials and Methods 

Materials 

Citrullus and Cucumis seeds were collected from the central region of Saudi 
Arabia and were stored in closed containers at room temperature. Gibberellin A 3 
(GA) was obtained from United States Biochemical Corporation, Cleveland, 
USA. Kinetin (K) (6-furfurylaminopurine) was obtained from BOH Chemicals 
Ltd., Poole , U.K . 

Chilling 

Large quantities of seeds were kept at 4°C in a closed container until use. 

Imbibition 

Twenty seeds were weighed dry and then soaked in distilled water and after a 
period of time , seeds were blotted dry on filter paper, and weighed again (four 
replicates were used for each treatment). Imbibition was expressed as the 
percentage of water absorbed to original seed weight 

(wet weight - .dry weight x 100). 

dry weIght 


Sulphuric Acid Treatment 

Eighty seeds (20 seeds x 4 repliate) were soaked in concentrated sulphuric 
acid for prescribed periods of time (15 , 30, 45 or 60 min), then they were washed 
several times with distilled water weighed and allowed to imbibe water for 24 h at 
room temperature. Percentage imbibed water was measured as above . 



Eco-Physio logical SlUdics on Cilru/lus .. 379 

Germination 

Large quantities of seeds were allowed to imbibe water overnight , then they 
were distributed 10 per petri-dish over the surface of two layers of Whatman No.1 
filter paper moistened with distilled water. Four petri-dishes were placed in an 
incubator at the appropriate temperature under darkness. Radicle emergence was 
taken as a sign of germination. The number of germinated seeds was counted daily 
and calculated as percentage of total seeds. 

Hormone Treatment 

Eighty seeds were soaked in either GA or K solution for 48 h and were 
germinated as indicated above . 

Statistical Analysis 

F test and Duncan test were used to analyse the data . 

Results 

The results presented in Fig . 1 show that water uptake by Citrulfus and 
Cucumis seeds was maximal during the first four hours. The results also show that 
after 4 hrs of imbition the percentage of water absorbed to original weight of 
Cucumis seeds was 3 times that of Citrullus seeds. 

The percentage of water absorbed of freshly harvested Citrullus seeds after 24 
h (Fig. 2) was low (20 % ) , while in case of seeds stored for one year it was 34% and 
for seeds stored for eight years it was 32% (Fig. 1) . Treatment of freshly harvested 
seeds with concentrated sulphuric acid for 15 min significantly (at 99% confidence) 
reduced water uptake as compared to control, but when the seeds were treated 
longer than 15 min (30, 45 or 60 min), water uptake showed no significant (at 95% 
confidence) increase as the period of treatment increased. The results presented in 
Fig. 2 show, also that chilling the seeds at 4°e and freezing at ooe for two days 
significantly (at 99% confidence) increased water uptake of the seeds as compared 
to the control. 

The results in Fig. 3 show the percentage of seed germination of Cucumis at 
different temperatures in darkness. No germination was observed at 45°C. The 
germination percentage at 15°e and 35°e was more or less the same , both tending 
to be significantly lower (at 95% confidence) than that at 25°C. At 25 and 15°e the 
percentage of seed germination increased considerably in the first five and eight 
days respectively, thereafter remaining constant. At 15°e , the percentage of seed 
germination increased markedly in the first 4 days. 
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Fig. I. 	Imbibit ion of wa te r by Cicrul/us colocynchis a nd Cucumus prophecarum seeds a t 2S"C. 

\7--\7 Cucumus prophecarum seeds had bee n sto red at room te mpe ra ture fo r 1 yea r. 

0- - - 0 Cicrul/us colocynchis seeds had bee n stored at room te mperature fo r 1 yea r. 

0 -- 0 Cicrul/us colocynchis seed had bee n sto red a t room te mpe rature fo r 8 yea rs. 
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Fig. 2. Effect of treatment with su lphuric acid and chilling on the imbibition of water 
(at 25"C for 24 h) by fres hly ha rvested Citrullus co/ocynthis seeds, 

1- Control 
2·15 min in acid 5·60 min in acid 
3·30 min in acid 6·2 chilled for 2 days at 4°C 
4-45 min in acid 7-2 chilld for 2 days at O CC 



382 M .M . AI-Farraj e l at. 

100 

90 

80 
c 
.Q 

tii 70 

c 
·E 

60Q; 
Cl 

50'0 
Q) 
Cl 40 
<11 
C 
Q) 350 
Q; 


CL 
 20 

10 
OL--'__~____~____~____~____~____~____~_____ 

o 2 4 6 8 10 12 14 

Days 

Fig_ 3_Pe rcen tage of seeds ge rminatio n of Cucumis pmphc lilrum at diffe rent t<:mpe ra tures .Seeds 
had been stored at room te mpe ra tu re fo r o n<: yea r . 
N .B .- N o germi na tio n occurred at 4S"C. 

60' 

55 

at 25°C c 50.Q 

tii 
 -1-/rT-r.§ c 45 ,rr

Q) 40 , .L 

Cl 
35C IQ) 

Cl 30 at 35°C 
<11 
C 25 
~ 
Q) 20 

CL 

15 
 ,,1 

, 

10 ,, , 
5 ! 
00 2 4 6 8 10 12 14 

Days 

Fig. 4. Percentage of seed ge rmina tion o f CitrullU5 cotocynthis at diffe rent tempe ra tures. Seed" 
had been sto red a t room temperature for 8 yea rs. 
N.B.- N o germination occurred a t 15 and 45"C. 
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the tempera tures tes ted above. 



Eco-Physiological Studies on Cirrullus .. 383 

The results in Fig _ 4 show the effect of temperature on germination of 
Citrul/us seeds which had been stored at room temperature for eight years _ No 
germination was observed at 15 and 45°C. The highest percentage of germination 
occurred at 25°C although 30% of the seeds germinated at 35°C. At 25°C the 
percentage of germination reached constancy on the 10th day , at 35°C on the 6th 
day. 

Seeds of Citru/lus which had been stored for one year did not germinate at 
any temperature (15, 25 , 35 and 45°C) (Fig. 5). However, germination occurred 
when these seeds were either chilled for one month at 4°C or treated with 500 ppm 
kinetin (Fig. 5). Chilling for 2 months or treated with 500 ppm , GA or mixtue of 
500 ppm GA + 500 ppm K did not stimulate germination. Also chilling had almost 
no effect on the percentage of germination of seeds which had been stored for 
eight years (Fig . 5). 
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Fig. 5. Effect of k inetin. chilling a nd sulphuric acid on seed ge rmina tio n (at 35°C fo r 12 days) 
o f CilruJ/u5 coJocy nlhis. 

I. O ne yea r-sto red seeds 
2. One year-sto red seeds chill ed fo r 30 d a ys a t 4°C 
3. One yea r-sto red seeds soaked in 500 ppm kine tin 
4. Eight years-stored seeds 
5. Eighl yea rs -slOred seeds chilled fo r 30 da ys at 4°C 
6 . O ne yea r-slO red seed s c hill ed for 2 mo nths a t 4u C 

7. One year-sto red seed soa lsed in a mi xture o f 500 ppm kine tin + 500 ppm G A 
N.B.- Freshl y ha rves ted seed s trea ted with sulphuric acid fo r 15 ,30, 45 o r 60 min did 

not germinate. 
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No germination was observed for freshly harvested seeds of Citrullus at 35°C 
(the only temperature used). Treatment of the seeds with sulphuric acid for 15, 30, 
45 or 60 min did not break seed dormancy of these seeds (Fig. 5) . 

Discussion 

Water uptake by seeds of Citrullus and Cucumis (Fig. 1) is similar to that 
reported for pea seeds (Guardiola and Sutcliffe 1971 and Bain and Mercert 1966). 
The low water content of Citrullus seeds after soaking for a long time might be due 
to a hard seed coat, and there are several reports indicating that hard seed coat is a 
barrier for imbibition especially in legumes (Hamly 1932, Hagon and Ballard 1969, 
Ismail 1983, and Mahmoud 1985). Koller et al. (1963) suggested that seed coat of 
Citrullus is not a barrier for water uptake but they did not present data for water 
imbibition of soaked seeds. 

In deserts, where rainfall is limited, it may be beneficial for seeds to 
germinate at low seed water content, this would ensure their early establishment. 
The germination of Citrullus seeds at low seed water content might suggest the 
high adaptation of this species to arid environment. 

Sulphuric acid has been shown to break seed dormancy due to impermeable 
seed coat (Ismail 1983 and Mahmoud 1985). The inability of this acid (Fig. 5) to 
break dormancy of Citrullus seeds may be due to the fact that the dormancy of 
these seeds is attributed to the resistance of the testa to embryo expansion, and not 
due to impermeability of the seed coat to water. The results showed that seeds 
stored for eight years imbibed almost the same amount of water as seeds stored for 
one year (Fig. 2) but the former seeds had 50% germination at 25°C while the 
latter were unable to germinate at any tested temperature. Also , treatment of 
freshly harvested seeds with H 2S04 improved their water uptake but did not 
stimulate their germination. 

The stimulation of germination of Citrullus seeds by dry storage (Fig. 4) 
agrees with that reported for various seeds (Grime et al. 1981) and these authors 
suggest that afterripening may function as a mechanism for preventing premature 
germination in the dry habitats . However , this does not seem to be the case for 
Citrullus since Koller et al. (1963) and Bhanderi and Sen (1975) reported that 
dormant intact seeds can be germinated by removing the testa and this indicates 
that the embryo does not require a storage periods for maturatior. . The 
stimulation of germination by long storage period might be attributed to changes 
in seed coat reducing its resistance to embryo expansion . Chilling and hormone 
treatment might act in this way in breaking seed dormancy of this species . 

The results showed that seeds of Citrullus and Cucumis germinated under a 
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wide range of temperatures (Fig. 3 and 4). Similar results have been reported for 
several species (Ismail 1983, Mahmoud et al. 1984, Abulfatih and Bazzaz 1985, 
and Mahmoud 1985) and this has been considered a thermal adaptation of desert 
plants to their environment. Although, there is intensive work on the effect of 
temperature on seed germination of desert plants, there is limited information 
concerning the physiological and biochemical adaptation of desert seeds to arid 
environment. 
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