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Table 4. The effect of flooding stress on some physiological traits of sweet pepper when the aquapurine is activated
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Means with the same letters in each column are no significantly different at P-value < 0.05.
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Means with common letters in each column are no significantly different at P-value < 0.05.
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Fig 1. Effect of flooding stress when the aquapurine is activated or inactivated in short time and long time on the

shoot fresh weight (A), shoot dry weight (B), root fresh weight(C), and root dry weight (D) of sweet
peppers. Means with common letters in each column are no significantly different at P-value < 0.05.
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Fig 2. Effect of flooding stress when the aquapurine is activated or inactivated in short time and long time on
chlorophyll fluorescence (A), chlorophyll index (B), chlorophyll a (C), chlorophyll b (D), and carotenoids

(E) of sweet peppers. Means with common letters in each column are no significantly different at P-value
<0.05.
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Fig. 3 Effect of flooding stress at the presence and absence of root aquapurin activity in short time and long time

on Leaf water potential (A), root water potential (B) and relative water content (C) sweet peppers. Means
with common letters in each column are no significantly different at P-value < 0.05.

YFA


https://journal-irshs.ir/article-1-444-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

(VF-T) FYE L 109 (slodmio 1 oylas TF als 5lnl Ll 5338 5 pple dlo

Dot Dk (Vb (15 50 5 05r aald 5 8,8 )8 5 1 ey ysilsST g pae 5 QB8 R 0 ey Ol
ooy 5 (a1 T Syl (F JS5) ol 5Lad (6l cine S gy Lol 0y (ysalsST jpda pas jo Das oS |
GBI oSt il cad)l o )0k 4 85 18 25 by 53U ced Ll et gl (pre Dol b les o 0
O3l (2L Dae 50 (nyalsST g0 (DB 1 0 g Gialidl By i e g Gl SBse i e i ey e
Jga> pde g jeax 0 Sy 15 s Jeid liee bl gyl e (ol i obsS D (o el e Lol Bl
GF U2ty tlsST e G5 ST a3 855 ke s 41 5 <3l il gl

80 ~ B 50 f a A
T 70 - =
% 60 A . 40 - u A_J.\A.XJA
_ 8 501 ‘ o 30 - ab ab Long time
_}3 ; 40 | Long time 33 %D ab o ol
\3 § 30 4 ke oligS %’ 20 A Short time
5 E 20 4 Short time s 10
2 i
) = 10 - 'é:j bb
;: 0 - 0
S B2 aq- By Aol By aq- B¢
Control ~ Flooding Flooding-aq Control  Flooding Flooding-aq
25 1 C .06~ a a D
= = ab
B 20 A - ol :T_‘ 0.5 -
&0 : 0 _
x g 15 A Long time 2 %" 04 Long time
3 E e o iz 037 ERVNR
= 10 4 Short time S 02 4
2 ) - Short time
Ta‘ 5 1 201
~ =
0 - S 0
B aq- By ol B aq- B¢
Control Flooding Flooding-aq Control  Flooding Flooding-aq
o 35 1 E 18 - a F
] a = 16 A a
a 30 21l @ 2
[ 25 A 100 12 4 i m Sdediy
T 20 + Long time 3 ¢ 10 - a Long time
¥ E 15 A e oS tE 8- o oS
é 10 A Short time g g : Short time
8 54 g 2
] w2
~ 0 - 0 -
b2 aq- By Al s aq- By
Control Flooding Flooding-aq Control  Flooding Flooding-aq

J5 0T (ST UA) Jgid 2 Sovonids 5 SraolisS’ & pgmts asy alyST Sullad pae 5 90 53 S8, (A3 GiSom  -F S8
W5l pixe M s )0 B maw jo wiis
Fig 4. Effect of flooding stress at the presence and absence of root aquapurin activity in short time and long time

on phenol (A), total antioxidants (B), proline (C), total protein (D), potassium (E), sodium (F) sweet
peppers. Means with common letters in each column are no significantly different at P-value < 0.05.
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Fig. 5. Effect of flooding stress at the presence and absence of root aquaporin activity in short time and long time
on Abscisic acid content of sweet peppers. Means with common letters in each column are no significantly
different at P-value < 0.05.
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Flooding stress causes a lack of oxygen and impaired root activity, part of which is related
to the possible effects of aquaporins.The factorial experiment was performed in a CRD design
with treatments including the flooded plants with active aquaporin and the flooded plant with
active aquaporin at two or 10 days after stress. With the loss of aquaporin activity, the fresh
and dry weight of the shoots and roots decreased and the duration of the stress did not affect it.
The potential of leaf and root water in aquaporin’s-free flood stress was more negative than in
flood and control, and the potential of root water under long-term flood stress was more
negative than the short-term stress. The content of abscisic acid in flood stress increased so that
in the presence of aquaporin for a long time it increased the abscisic acid and in the absence of
aquaporin increased in a short time. Expression of the root and leaf aquaporin gene increased
in flooding stress and the absence of aquaporin in the long term decreased in the short term. In
general, the antioxidant index was more affected by the duration of stress. The amount of
potassium and abscisic acid in the plant increased in the absence of aquaporin to maintain the
water content of the plant by closing the stomata. On the other hand, carotenoids as a precursor
to the production of abscisic acid increased. In general, the presence of root aquapurins seems
to play an important role in maintaining water balance in pepper in flooded conditions.
Keywords: Abscisic acid, PIP gene expression, Water potential, Water relations, Stomata
status.
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