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Tale 1. Results of analysis of variance for effect of drought stress on purple seedlings vegetative traits

Tl T
— ) s s —wa g X)) s
03 43 s 0> 0> I - - . - .
s M S jpens <. T <ip  Spels e sy S gyl
Sses K . oo The N
2D - . NE
Totaldry ~ Total Root = Fresh - numberof  Height S Sources of
biomass fresh | ) Dry root Dry leaves growth of df changes
biomas '° umetri root biomas biomas emergenc  seedlings
s cgrowth  piomas s s of e
S leaves
12.003™ 23.53™ 27.03™ 3.44™ 17.78™ 2.38" 213.16™ 2936.75" 3 <
Drought
el gl
0.10 091 0.41 0.15 0.16 0.002 0.45 0.81 9 Experimental
error

Loys ) 5 Ao 0 el Cla.ﬂ 03 e S sl pame D] sk g %

s)\)L;MAJyL'b-l :?)r.\&ns

ns no significant difference, * and ** significant difference at 5% and 1% probability levels, respectively

S il w5 085 g O S 5 S
el aglin oy (Y Jadr) A s s Aoy
St i e s S 5 ol 0l Leesls
o S BB b sy sl b Aoy YO
S5 Colda (Ao js AL/ s 58 S s a8
clle 5 (Ao )s YV/0) G Cs s (s s YVIY)

awslie 53 (Ao OVY) Jlulg)s o S ASlss

Yoy

GRS A ENC S PSR TN S

Chle g gla e, Culda (B a0 S e g8 S
S 0953 1S AmSliss

O Al esls BLAS bl 4t Jgder S e
s ibe (8 VLS gla yastls g, S
Sl Shle (glass, Cols (G R s
S s s cula (Sl 05 on S



Y’o)Lo.Ai)‘q J.J.>‘J\ia..> WQJ’SMS)"S"’LC;ALL‘S

23R e sl b dals OblS L

X¢3

o5y (Aals Hled a4 s o3 YEV 5 AV/O

S i oS Ol g s S S pnSle aslis =Y Jsd
Table 2. Comparison of purple seedlings vegetative traits under drought stress

(Pl o b o) (S A5 glasles
Drought stress treatments (FC%)
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Height growth of seedlings (cm)
- ..'LVJ o &
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Root volumetric growth (cm?®)
S sl
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The number of leaves emergence
g Lf § Ea 68 gl .
0.200d 0.743¢ 1.565b 1.895a 05051 T
Dry leaf biomass (gr)
7.915a 6.618b 3.764¢ 3.698¢ 0 45 A
Fresh root biomass (gr)
é & L. ° -&:M .
5.128a 3.858b 3.143cc 3.178¢ (05 e A
Dry root biomass (gr)
6.38b 7.27b 7.89b 11.87a (050 JF 7 o2
Total fresh biomass (gr)
Z B ° . .
4.89d 5.70¢ 6.98b 8.87a )k P

Total dry biomass (gr)
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Different letters show significant difference at 95% based on Tukey test.
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Table 3. Results of analysis of variance for effect of drought stress on gas exchange of purple seedlings
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Table 4. Comparison of purple seedlings physiological and biochemical traits under drought stress
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Drought stress treatments (FC%)

25 50 75 100
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(805 mpere 2 (S Sl dpes Son) Al s b s
Net photosynthesis rate (umolCo,m2s™?)
0.65¢ 0.90b 1.95a 1.04b (45 53 ymsie it Jpo k) B8
Transpiration rate (mmolm2s)
106.25d 147.50c 297.50a 169.50b (456 53 e 2 o o) (S165355 lin

Stomatal conductance (mmolm2s?)

134.25d 199.25¢ 387.50a 310.50b Sk 035 0p S AuSlss

(Gl 3 mp e 2 S deSliss dye )
Intracellular carbon dioxide (mmolCO, m%s?)

0.0088c 0.0248b 0.0286a 0.0251ab (ast s G Jseishs) hdsse alin
Mesophilic conductance(mmolm2s)

0.0112c 0.0335b 0.0373b 0.0461a

(T st 2 28 48153 503 80) S5 Ol B joan LTS

Carboxylation efficiency (umolCO2 moltH;0)
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Different letters show significant difference at 95% based on Tukey test.
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Table 5. Results of analysis of variance for effect of drought stress on physiological and biochemical
traits of purple seedlings

D ks JEJRAS e PUES adhs $lilarms ot sl

R -
Proline Soluble Total Carotenoid Chlorophyll ~ Chlorophyll  Degrees of Sources of
sugar chlorophyll b a freedom changes
958.66™ 1.30™ 42.43™ 3.92™ 171 27.60™ 3 <
Drought
J.':J_l.aﬂ sl
1.863  0.00077 0.0556 0.0251 0.0536 0.0134 9 Experimental
error
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Table 6. Comparison of purple seedlings physiological and biochemical traits of under drought stress
(Pl o b o) (i 5 slasles
Drought stress treatments (FC%)

25 50 75 100
R z z a .
4.07d 5.02¢ 10.04a 6.77b (o308 ek 8 sk
Chlorophyll a (mg/g FW)
- B Z Z b .
1.96b 2.20h 3.3% 3.02a 03505 202D S8
Chlorophyll b (mg/g FW)
6.03d 7.31c 13.43a 9.80b (550 nefuhe) S8 J2s ks
Total chlorophyll (mg/g FW)
RS g é [ lS
1.23d 1.95¢ 3.43a 2.95b (00 0 e S e) 55
Carotenoid (mg/g FW)
1.348a 0.310c 0.202¢ 0.132d (05505 20 ) sl 13
Soluble sugar (mg/g FW)
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4151a 27.61b 19.77¢ 4.42d (05905 2 5 oo

Proline (umol/g FW)
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Different letters show significant difference at 95% based on Tukey test.
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Abstract

To investigate the effect of drought stress on the vegetative, physiological, and biochemical
characteristics of purple seedlings, an experiment was conducted in the form of a completely randomized
design with four levels of irrigation including 75% (mild stress), 50% (medium stress) and 25% (severe
stress) of the field capacity (FC) and the control (100% FC) in greenhouse conditions. The results
showed that severe drought stress significantly reduced vegetative traits such as seedling height growth
(86.8%), the number of leaves, and total fresh and dry biomass by 93%, 46.2%, and 44.8%, respectively,
but increased root volumetric growth (1034%). Also, drought stress affected all parameters of gas
exchange and photosynthetic pigments. So that at the level of 25% FC, it caused a significant decrease
in the rate of photosynthesis (1/20 pmolCo,m2s?), transpiration (0/65 mmolm2s?), stomatal
conductance (106/2 mmolm=s?) and mesophilic (0/0088 mmolm-2s?), intracellular carbon dioxide
concentration (134/2 mmolCO, m%st) and carboxylation efficiency (0/00112 umolCO; mol*H;0). The
amount of photosynthetic pigments (chlorophyll a, b, total chlorophyll, and carotenoids) also showed a
significant decrease at 25% FC (4.07, 1.96, 6.03 and 1.23 mg g* FW, respectively.). Also, drought stress
increased the amount of proline and soluble sugar and showed the highest values at the level of 25% FC
(respectively, 1.348 umol g** FW of proline and 41.51 mg g FW of soluble sugar). According to the
above evaluations, it seems that the purple variety can tolerate drought stress up to 75% FC without
causing damage to the plant tissue, but if the amount of water is reduced to the threshold of 25% FC, its
growth and performance will be severely affected.

Keywords: Growth of seedlings, Proline, Photosynthesis, Carboxylation efficiency, Chlorophyll a,
Mesophilic conductivity.
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