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The Morpho-Physiological Reactions of Some Prunus Clonal Rootstocks to
Drought Stress
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Chib (mg.g-1 fw) = {25.51(4646.8) - 5.10 (4663.2)} x V/1000 x W
ChT (mg.g-1 fw) = Chlb + Chla

Car (mg.g-1 fw) = [(1000 (4470) — 3.27 (Chla) - 104 (Chlb) /229]

(p)5) digad S (59 1 W 00l B pan gl pz 1V 00l ouilgs Ol 4l 1A

'S ol (o slgne
Soygo dr ez g dl S S 5l pecile /0 Hhad a4y Swys sae Ve ol oy comd O Glie 6 uSeslail 6l
b jho los o cels ¥ e oy i o il oo Vo ogls slodiind U315 FW) 01395 5l g 5 08 48,5 _dolas
Cogly B 5l L an]yo JolS il cdl> a0 Sy slaaisl b ssos ools J18 SO,U 50 wga—adw ax 0 F
039 9 Wad Sas Celo FA Soedy Gugrmabs 20 Vo gloo b gl 5 Ladiged 5 <ud (TW) (il 5,55 (39 csxba
(F) ol plxl RWC aslrs V' Jg0,8 3l oolisnl b g (6,503l 55 DW) oSy Sz
RWC = [(FW - DW) / (TW - DW)] x 100 )V Jgo s

YOI 51 eolisw! ol

UL") Sde 40 Q‘Ab’ BL 6‘)" é)_m u] U‘)"A Egoe s()MJ‘}AA > f;‘}m) u—‘ )‘ oola__wl @‘)E A.A_M:bu Lgl).a

(YY) 00,5 awlne ¥ Jga,8 5l ool b g el olS JS Sis 359 9 Linle]
Vs

DW= (rn)f) WLA)] QL.:‘L: » o.).M:.).Jy Sz oole JS
UW = i shao) Giolesl Jsb 5o oy o o
ey

Jos 5 000sS sz Osle 1 A0 Jgll il e O L) (e 5 S o) 2l )5 110 (g gl
Clale pond (gl Al Geaty Sl aiBs jo 90 YO+ 40 4iBs Ve Gide 4 odel Cwdds Jglze o plosl 2l Sl
oo 8 5 e By el din D 5 00,5 38, e ol il lia Vo LVl IS0 o lae 1 e s ol
3 (genks 450 40) 2,5 Ol slos ;0 4ids FO Goe 4 Jglomo (pl o 0 a8l ] T a0 Jlow M St | o |
ren by BL sl ol & o adoea 1 oyl 538 a3 5 08 ol plas | loiges 505 ) Sl o 25
L de i (e cdidd oy (a8 Jl a4 4280 Ve badigad .09—3 (5 5B 04lg opdgp B ados bgle Sl

WUE = DW/UW

Water use efficiency / WUE -Y Relative water content / RWC -\

\


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.7.8
http://journal-irshs.ir/article-1-432-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.1.7.8 ]

ShlSas 5 padesppillys

oo lailiwl a3l Gu (Vo) 0l 5,5 05lul gl OV zoe Jobo ;o PG Instruments, T80 UV/VIS) yiogidg iSom!
GrSoil s il 5 p S ke B e g YO YD FYID FVVE i o slaclale js opdy- 1 5l ool ul b 55 cyds
A5 G S S5 s o8 S 5o o5 ke ol Sl e o8 il sinie o g o] o
Jslxo glosis

T L (s sl oo IS o lae) Jbl 5 oatacgs o,lae | il +1) < Jobne (s1osS (s joliies
s 3 boglee (L VY S psalgms sl 2l o Voo odled (50 o5 oo Vo o) o g o3 9T 51 i e
OF) b 0ilgs agil YO zgo Jsb 10 ol wda (ol S 5l s g 0 00ls J1,8 0 5 Ol plax j0 dido Vo Sow
ST Yeoo AV ABee YD deve YOe Bee O+ gio clbadile 5 Al Sl 5 s bl i
ol ol i 5 6 Sl Jsbmo 523 (Slyme abro g ol i 59t augs 2 15 .5 ks YO+
A S S S s 5l S 2 p Sk

bl dw o (a3 i gl oz o aaly Jele 50 b (Bolai Sl 5k B 4o 55l ooy Gl 0
O Ao 5 (YO a5ed) SPSS 15316 53 5l ool wl b eosls (g el ayjo ol >l 1SS 10 50 diged iy 5 )80 a
slaws (gl )| sloadls o b iulel 0 28,5 &g 10 mhaw ,0 (Sl glaels iz 03] 5l eoliiw | L oy Sl
ol 5o 53 lal a5 055 (sloenss iy 911 sl 5 b Sl 15 Jlae ol Job o Sialy b 5 5
A plonil (255 ole) LS 9o b allla &5

el

NR) adles Saz (35 i 5 (p)5 VOI0) a8l 5 (2,5 VEIV) S 5 (3 i Glalol 0l sloamess ol 52
¥ 039 OnpeS mila (g )ls sme wglas GNI5 wly b ks ol 5l g cisls 5925 GF677 aly 10 (0,5 VIA) ey, o (p 5
aBle 5 5 40 5l g ol cdwlie Myrobalan 29¢ 4l ,o (0,5 O/F) aiy, iz 139 9 (0,5 OIV) S Sz 5 (0,5 )
Seind s Sl 0 ady ;g Al Sy SS9 5 e bl (gl cire OS] bl b a8l Sis 39 9 Ay, g
Blo 5 0jg oS p SbS Gy laatld p (Sid g b AiSesn L8 halS g lodae ygod alh 4 S
39 50 (S (S i a0 S S 09 Ol Gr e S )eba Bl o cme flady, S 5 G5
onid balyl 5o 5wl sasline (5,5 AIY) GNIS by (o o5 0ol mhaw ;0 9 (5 4/F) GF677 4 (5,5 V+/V) GNIS )l

O 532 59 (55 $IV) ONIS wly sy Lo iy, S5 5 iy sy (i

Myrobalan «,alsl) Logla slaasl § (a5 cud, b7 Ve g VO b))kl Tobw GiSas g oole slail-Y Joux
Table 1. Simple and interaction effects of irrigation levels (100, 75, and 50% FC) and Prunus rootstocks (Cadaman,
Myrobalan 29¢, GF677 and GN15) on fresh and dry weights of leaf, stem and root.

wb SaSghe S0 FOis Foiy eSSBSy SAS o
Drouglht Sy a8l iy, Sy a8l iy,
Rootstock leve Leaf fresh  Stem fresh Root fresh Leaf dry Stem dry Root dry
weight (g) weight (g) weight (g) weight (g) weight (g) weight (g)
SelslsCadaman 11.5B 12.6 B 10.5B 6.4B 7.2 AB 6.4B
Myrobalan 29¢ 95C 122 B 10.8 B 53C 6.6 B 54C
GF677 14.7 A 155A 11.7 AB 94 A 89A 7.8 A
GNI15 14.0 A 13.8 AB 12.6 A 9.8 A 7.4 AB 7.3 AB
aals 16.1 A 18.8 A 158 A 9.7 A 10.4 A 9.6 A
Control
EESIERY 12.6 B 12.1B 11.1B 7.8 B 6.5B 5.8B
Mild stress
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S S 8.6C 9.7C 73C 57C 5.6B 47 C
Severe stress
elols’ Cadaman aals 15.2 152b 13.7 c¢d 8.1d 9.7 8.8b
Control
hoi S 11.5 13.5bc 11.0 ef 6.5 ef 6.6 6.1cd
Mild stress
S S 7.8 92¢c 6.8 h 47 ¢ 54 4.4 de
High stress
Myrobalan 29¢ aals 14.7 16.2b 16.0b 7.9 de 8.1 8.8b
Control
hbs S 9.0 109 ¢ 10.3 ef 5.11g 6.0 4.5 de
Mild stress
S S 4.6 9.5¢ 6.0h 2.8h 5.6 30e
High stress
GF677 aals 17.5 22.8a 18.6a 122 a 13.0 11.7a
Control
hi S 15.6 13.4 bc 11.9 de 9.4 be 7.1 6.8¢
Mild stress
D S 11.0 103 ¢ 7.3 gh 6.6 ef 6.6 4.8 de
High stress
GN15 aald 16.9 21.0a 15.0 be 10.5b 11.0 92b
Control
WESIERY 14.1 10.7 ¢ 11.0 ef 10.1 be 6.2 5.9c-e
Mild stress
RREIERY 11.0 9.7c¢ 9.1 fg 8.7 ce 5.0 6.7¢c
High stress
ol k% * k% kokk * Kok ok
Rootstock
skkk kksk kksk skkk sksk ok skoksk
S & 2
Drought
Wb X Sis ns * * * ns *
RxD

1 Means followed by similar letters are not significantly different at 5% probability level by Duncan multiple range
test. T+ No letter indicates the nonsignificant effect of the treatments on the difference between the means.
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Fig. 1. Influence of different levels of drought stress (control, mild, and severe levels equal to 100%, 75%, and
50% FC, respectively) and time (T1 =0, T2 = 20, and T3 = 40 days after stress) on the crown diameter of
Cadaman (Ca), Myrobalan 29¢ (My), GF677 (GF), and GN15 (GN) rootstocks.
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Fig. 2. Influence of different levels of drought stress (control 100%, Mild 75% and Severe 50% FC) and time (T1
=0, T2 = 20 and T3 = 40 days after stress) on the leaf number of Cadaman (Ca), Myrobalan 29¢ (My),
GF677 and GN15 rootstocks.
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Fig. 3. Influence of different levels of drought stress (control 100%, mild 75% and severe 50% FC) and time (T1
=0, T2 =20 and T3 =40 days after stress) on the height of Cadaman (Ca), Myrobalan 29¢ (My), GF677 and GN15
rootstocks.
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Table 2. Main and interaction effects of irrigation levels (100, 75, and 50% FC) and Prunus rootstocks (Cadaman,
Myrobalan 29¢, GF677 and GN15) on chlorophyll a, b, total chlorophyll and carotenoids content in leaf (mgg
dw).

a4l S mh a kb s b Jd9,l5 Jedo 5 Cns bosdsss 5
Rootstock Drought level Chl g (mg g'! dw) Chl b (mg g'! dw) Chl a/b Car (mg g'!' dw)
owlols Cadaman 5.4A 2.0 29 31A
Myrobalan 29¢ 53A 1.9 2.9 25B
GF677 43C 1.8 2.5 24B
GNI15 48C 1.7 29 2.6B
aals 58A 22A 2.7 2.8
Control
hois S 49B 1.8B 29 2.6
Mild stress
Sl s 42C 1.6B 2.9 2.5
Severe Stress
oelsls” Cadaman ol 6.3b 2.6 2.5 34a
Control
bis s 56¢ 1.9 3.1 3.2ab
Mild stress
S L 4.2 fg 1.3 3.2 2.6c-¢
High stress
Myrobalan 29¢ el 7.1a 22 3.2 2.8 b-d
Control
his S5.1c-e 1.6 3.2 2.2 de
Mild stress
S S 3.8h 1.9 2.3 2.5c-e
High stress
GF677 saliControl 44 e-g 2.1 2.2 22e
bas S 4.5d-g 1.9 2.6 2.6 c-e
Mild stress
S 39h 1.5 2.8 2.3 de
High stress
GN15 saliControl 52cd 1.8 3.0 29bc
b A5 4.5d-g 1.8 2.6 2.3 c-e
Mild stress
RUREERT 4.8 d-f 1.5 32 2.8 b-e
High stress
d)L\ skesksk ns ns skksk
Rootstock
x " skesksk K3k ns ns
Drought
ol X Sis oAk ns ns *
RxD

1 Means followed by similar letters are not significantly different at 5% probability level by Duncan multiple range
test. T+ Lack of letters indicates the insignificance effect of the treatments on the difference between the means.
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Fig. 4. Influence of different levels of drought stress (control 100%, mild 75% and severe 50% FC) on the relative
water content (RWC) and water use efficiency (WUE) of Cadaman (Ca), Myrobalan 29¢ (My), GF677 and
GN15 rootstocks.
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Fig. 5. Influence of different levels of drought stress (control 100%, mild 75% and severe 50% FC) on the leaf and
root proline content of Cadaman (Ca), Myrobalan 29¢ (My), GF677 and GN15 rootstocks.
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Fig. 6. Influence of different levels of drought stress (control 100%, mild 75% and severe 50% FC) on the leaf and
root total soluble sugars (TSS) content of Cadaman (Ca), Myrobalan 29¢ (My), GF677 and GNI15
rootstocks.
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The Morpho-Physiological Reactions of Prunus Clonal Rootstocks to
Drought Stress

Sh. Nasrolahpour-moghadam, G. Rabiei*, B. Shiran, H. Noorbakhsh and R. Ravash!

In order to evaluate drought tolerance of four clonal rootstocks of Prunus an experiment was
conducted in a completely randomized design with two factors. The first factor was four
rootstocks including Cadaman, Myrobalan 29¢, GF677, and GN15 and the second factor
contained three levels of drought stress, including 100, 75, and 50% of field capacity. Height,
leaf number and crown diameter were recorded during the treatments, whereas leaf relative
water content, chlorophyll and carotenoids contents were measured at the end of the
experiment. Fresh and dry weight of leaves and roots decreased for all rootstocks by applying
drought stress. Leaf number of GF677 decreased under drought conditions, compared with the
control, while its reduction was not significant for other rootstocks. The height of Myrobalan
29c plants was more affected by drought compared with the other rootstocks. Moreover,
carotenoids decreased more for Cadaman and Myrobalan 29¢ rootstocks under drought stress,
while GF677 and GN15 did not differ significantly from the control. The rootstocks responded
to drought stress differently, so that leaf and root proline content, leaf and root soluble sugars

and water—use efficiency (WUE) were higher for GF677 and GN15 compared with Cadaman
or Myrobalan 29c.
Keywords: Osmolytes, Rootstock, Drought stress, Water—use efficiency.
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