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ABSTRACT

In order to investigate morphological and physiological responses of six olive graft combinations to drought, this potting
research was done in factorial experiment based on completely randomized design with four replications under greenhouse
conditions in the University of Tehran, Karaj during 2015-2016. The first experiment included control (field capacity), water
stress (permanent wilting point) and recovery (re-watering) with four replications that traits such as relative water content
(RWC), cell membrane injury (CMI), leaf dry weight (LDW) and turgor weight/dry weight (TW/DW) were investigated.
The secondary experiment included control (field capacity) and water stress (permanent wilting point) treatments that many
morphological traits including lateral shoot number (LSN), leaf area (LA), main stem growth length (SL), root length (RL),
root dry and fresh weight (RDW and RFW) were calculated. Variance analysis results showed that studied rootstocks had
significant effect on all the investigated traits in the first experiment. In the second experiment, rootstock “Koroneiki”
showed the highest LA, SL, RDW and RL whereas rootstock “Arbequina” owned the most LSN. Among the studied olive
grafting combinations, Co/Ko had better performance than other grafting combinations under water deficit. Thus, that
combination can be considered more. Since the current study is a pot-based research, the results presented are not applicable
to the fields especially in the areas experiencing drought and cold winter tensions. Therefore, it is necessary to conduct
complementary investigations on the related characteristics in the field conditions and then it might be advisable for practical
grafting at olive orchards in Iran.
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Table 1. Some physical and chemical properties of the soil used in this study

Physical properties Chemical properties

Sand Silt  Clay Texture Organic Carbon Electrical conductivity H P K
(%) (%) (dS/m) P (%) (mg/kg)
39 38 23 Loam 1.19 2.68 778 012 286 360
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Table 2. Effects of three irrigation levels on physiological properties of scion

Irrigation level LDW (gr) RWC (%) TD/DW (%) CMI (%)
Control (FC4) 0.27a 88.05a 273.79 a 15.01¢
Water stress 0.23a 65.68 ¢ 293.16 a 29.29a
Control (FC3) 0.26 a 85.36 ab 268.03 a 15.22¢
Recovery 0.29a 83.58 b 280.07 a 19.83 b

LDW-= leaf dry weight, RWC= relative water content, TW/DW= turgor weight/dry weight, CMI= cell membrane injury.
Means with similar letters are not significantly different at the 1% probability level.
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Table 3. Means comparison of six olive graft combinations on physiological properties in three levels of irrigation

Irrigation Treatments LDW (gr) RWC (%) TW/DW (%) CMI (%)
Am/Ar 0.276 cde 86.50 cdefg 30253 ¢ 15 ghi
Am/Ko 0.26 cdef 94 a 188.19 h 12k
Am/Z 0.183 efg 89 abcde 341.22b 13.75 ghijk
Control (FC4) ColAr 0.276 cde 91 abed 208.28 ¢ 12.75 jk
Co/Ko 0.46a 88.16 bcdef 146.79 j 15509
Co/Zz 0.163 fg 79.68 hijk 365.75 a 21.11¢f
Am/Ar 0.2 defg 62.50 m 279.19d 28¢
Am/Ko 0.29 cd 76.46 k 271.82 de 20.33 f
Water stress Am/Z 0.223 defg 59.50 mn 335.06 b 38hb
ColAr 0.193 efg 69.7 1 298.99 ¢ 25.16 d
Co/Ko 0.3cd 70.251 229.85¢ 23.25¢
Co/Z 0.146 g 55.66 n 344.08 b 41a
Am/Ar 0.268 cde 85.6 defg 299.38 ¢ 15.16 gh
Am/Ko 0.257 cdef 92.16 ab 1845i 13ijk
Am/Z 0.182 efg 86.50 cdefg 331.64b 14.25 ghij
Control (FC3) ColAr 0.272 cde 85 efgh 27861 d 13.25 hijk
Co/Ko 0.43 ab 84 efghij 151.53 ] 15.5 gh
Co/Z 0.162 fg 78.9 jk 362.17 a 2041 f
Am/Ar 0.25 cdef 84.53 efghi 296.71 ¢ 20.50 f
Am/Ko 0.35 bc 91.50 abc 332.11b 14.25 ghij
Recovery Am/Z 0.256 cdef 81 ghijk 248.32 f 22 ef
ColAr 0.253 cdef 83 fghij 265. 69 de 21f
Co/Ko 0.39ab 82.50 ghij 259.64 ef 2125 f
Co/lZ 0.19 efg 79 ijk 277.99d 20.03 f

89y l:JgJL.\i:.J Am/Ar ‘6J5l..; slic @ M] CMI (i 09N EL..J 39 S TW/DW ‘gi o &5‘5:"“’ RWC ‘Sﬁ Sies 059 LDW
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LDW= leaf dry weight, RWC= relative water content, TW.DW= turgor weight/dry weight, CMI=cell membrane injury, Am/Ar= Amygdalolia/
Arbequina, Am/ Ko= Amygdalolia/Koroneiki, Am/Z= Amygdalolia/Zard, Co/Ar= Conservalia/Arbequina, Co/Ko= Conservalia/Koroneiki, Co/Z=

Conservalia/Zard.

Means with similar letters are not significantly different at the 5% probability level.
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Table 4. Effects of different rootstocks on morphological and physiological properties of scion under water stress
(two levels of irrigation)

Rootstock LA (cm?) SL (cm) RFW (gr) RDW (gr) RL (cm)
Arbequina 424 a 412 ab 20.09 a 8.71a 34.03ab
Koroneiki 460a 6.10a 2114 a 10.48 a 41.76 a

Zard 4.07a 201la 22.55a 1047 a 29.49b

Ay, u-‘)-'"*l-‘ Jsb RL iy, S 059 RDW sy 5 59 :RFW ‘L;Jl: e asLs slass LSN sk;.né‘ azls o, SL WSy CJa...: LA

Al e b gyl g Solas Y Jlosol e jo i By sl slo . Silo
LA= leaf area, SL= shoot length, LSN= lateral shoot number, RFW= root fresh weight, RDW= root dry weight, RL= root length.
Means with similar letters are not significantly different at the 1% probability level.
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Table 5. Means comparison of six olive graft combinations on morphological and physiological properties in two
levels of irrigation

I LA SL RFW RL
Irrigation Treatments (cm?) (cm) LSN (gn) RDW (gr) (cm)
Am/Ar 3.16h 5.50d 222a 3186b 15.04 bc 30.83 bc
Am/Ko 4.46¢e 1116 a 1.17ab 22.53¢ 11.14e 26.10c
Control Am/Z 5.05c¢ 6.76 ¢ 1.17ab 36.15a 17.18 ab 29 be
ColAr 6.60 a 9.53b 1.33ab 29.4b 12.24 de 32.3bc
Co/Ko 5.63 b 476¢€ lab 29.18b 13.63 cd 28.76 bc
ColZz 4.01fg 0.73h 0.67b 36.45a 1744 a 28.63 bc
Am/Ar 2.35i 0.46 h 0.96 ab 9.78 de 381lg 36b
Am/Ko 415f 5.06 de 0.33b 12.55d 8.25f 56.85 a
\Water stress Am/Z 391¢g 0.3h 0.67 b 10.32 de 459 g 28.75 bc
ColAr 478d 1.38¢g 0.67 b 9.33 de 3749 37b
Co/Ko 416 f 3.43f 0.67 b 2031c 8.88 f 55.33a
ColZ 3.33h 0.25 h 0.33b 7.27e¢ 2.65¢g 31.60 bc

AMIAr iy, cp paidy Jsb RL iy, Sas 59 RDW iy, 5 59 RFW ‘u:"‘"l> sl azli sloss :LSN ‘ui“' s as, SL ‘sj)! C.’d.w LA
séﬁL’g; &9 U‘s).......f :Co/Ko ‘O’»‘»S'-')] 89y LJ'BJ......S :Co/Ar 5 &9, UjJ‘AiAT Am/Z ‘éﬁuj; &9y L:Jj]\qi:.n] :Am/Ko ‘Q.:Sg;l S$9y L.J5JL.\§...<;|

2,5 &9y Wl s ColZ

...\S)L.\ﬁ N L 6)“5 == uij 70 JL;._'>| CJa...y » A.;Li’..a djlp LgU: ASL“ u“i’\""’

LA= leaf area, SL= shoot length, LSN= lateral shoot number, RFW= root fresh weight, RDW= root dry weight, RL= root length, Am/Ar=
Amygdalolia/Arbequina, Am/Ko= Amygdalolia/Koroneiki, Am/Z= Amygdalolia/Zard, Co/Ar= Conservalia/Arbequina, Co/Ko= Conservalia/Koroneiki, Co/Z=

Conservalia/Zard.

Means with similar letters are not significantly different at the 5% probability level.
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