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Study of pollen compatibility relationships among some selected promising almond
cultivars and genotypes
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ABSTRACT

Almond is one of the most important Prunus species. Most almond cultivars and genotypes are self-incompatible and
some others are cross-incompatible. However, recently self-incompatible cultivars developed by breeding are
available. Therefore self-incompatible cultivars for pollination, fertilization and production require compatible pollen
of other cultivars. In this regard the study of pollen and pistil compatibility of the three cultivars of ‘Tuono’,
‘Shokofeh’, ‘Sahand’ and promising five selected genotypes of A; 16, Ag7 Agas A1 and Ayzy Was made using
method controlled pollination and determined the fruit set percentage in the field. Crosses were performed based on
flowering overlap among the three groups. Results showed that crosses of Tuono x Ag; (60.52 % fruit set), Ag7 X
Agg11 (79.20% fruit set) and Shokofeh x Sahand (77.52 % fruit set) had the highest of fruit set percentage and
maximum compatibility on crosses were used in mentioned groups. Furthermore crosses of Tuono x A,z (42.45 %
fruit set) and Tuono x Sahand (39.52 % fruit set) showed 50 percent incompatibility.

Keywords: almond, compatibility, controlled pollination, fruit set, pollinizer.
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Figure 1. Pollen preparation stages: forcing branches (1), Separate flower buds in balloon stage (2), Pollen collecting
(3), Transmission to a glass vial (4)
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Figure 2. Pollen germination under in vitro condition
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Table 1. Meshkin Abad orchard climatic conditions at the time of experiment

- Minimum Afternoon Morning History

Wind Status Sky Status temperature (°C)  temperatures (°C)  temperatures (°C) (Day)
Mild Breeze Cloudy 10 28 17 March 15, 2013
Mild Breeze Sunny 8 29 16.5 March 16, 2013
Mild Wind Cloudy 9 24 17 March 17, 2013
Slow Breeze Cloudy 5 25 145 March 18, 2013
No wind Sunny 4 21 135 March 19, 2013
No wind Sunny 3 17.5 13 March 20, 2013
Slow Breeze Sunny 4 22 15 March 21, 2013
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Table 2. Analysis of variance of varieties and genotypes studied pollen germination

Source variation  Degrees of freedom

Mean of square

Genotype 7
Test error 16

187.77
22.58

**= Significant at the 1 %

Coefficient of Variation : 5.52%
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Table 3. Percentage of germination pollen cultivars and genotypes studied in this research

Cultivars and genotypes Percentage of pollen germination

Cultivars and genotypes

Percentage of pollen germination

Shokofeh 85> Ag3 85™
Sahand 75.16° Acr 90.13®
tuono 79.93% A 98.2°

A 94.83° Ao 79.93%

Pollen tube

D o ;5 935 08, 85,5 gl w5 jale Y SS
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Figure 3. Germination and pollen tube growth Tuono
cultivar in stigma (A), upper style (B), middle style
(C) and inside of ovary (D) Ag; genotypes (female

parent) 120 hours after pollination (Left side),
germination and pollen tube growth Sahand cultivar
in stigma (A), upper style (B), middle style (C) and
inside of ovary (D) Tuono cultivar (female parent)
120 hours after pollination (right side).
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Figure 4. Fruits resulted from crosses of polinizers

Figure 5. Fruits resulted from crosses of polinizers :
with Tuono as a seed parent with A9.7 as a seed parent
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Figure 6. Fruits resulted from crosses of polinizers with shokofeh as a seed parent
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Table 4. Analysis of variance of fruit set in different crosses the different seed parents

Q Agz Q Tuono Q Shokofeh
Sources of variation df Initial Middle Final Initial  Middle Final Initial  Middle  Final

fruitset fruitset fruit set fruitset fruitset fruit set fruit set  fruit set  fruit set

Treatments 3 13.89** 17.95** 8.17** 10.17**  7.06** 7.8* 1.43ns 0.34ns  0.20ns
Replication 3 135ns 1.89ns  0.89ns 0.76ns  0.89ns  0.71ns 1.81ns  2.1ns  2.03ns
Error 9 65.88 47.64 92.50 87.53 71.40 98.48 72.57 188.9 213.6
Coefficient of variation 10.10 9.27 14.41 15.75 15.51 19.46 9.90 17.44 19.76
s NS

TN 50 maw ol gixe g s cire S 09z poas oS 5 4

ns, *, **: No Significant, Significant at the 5 %, and 1% levels.



VWA 5l o 5L PV 5,58 ooll SLEL psle £5¥

sgr ogme LSS amys VAN L Ay ool
Bgee JoSad woyo uibly &8 @l (O Jgo)
ghe 0 ks B ket 0 gg 0S8 8
oSl duglie mls g 09 o sie woy0 O Jlezs!
Aris sAg7 515 JI s a8 sl las 1) mlaw g0
Gy RSy A Cemd HBgiee BT e
P9 03y SNpS 83,5 gy Iy oge SIS we)s
OBl bgre JSi 0o p0 5xKilee oeizmen ainil
Iy ogmo JuSis oy o yidin Qoo £0/0Y L Agy
Sre 935 08y Sl 53,5 (nye plprea g <l
JSis ao o willy &g bl (0 Jeuz) ol
Sl plas BT oyleds o a8gSls 535,583 ,5 sgue
FSis a5l bljen )8 s Hlo pire WSz
i 8 emizme 3, 097 g 5T oyled 5 050
095 Sl 503,57 (e oge S5 o )s YVIVO L
(B Jguz) 090 dd4Ss

S5 0 pee 9 p9d e Jol S E i, e ys dnle
S ol i e ol o ad, e la SN
gl ) g BB ol Sjled 19 050 (B3,
Clls vy b D oS5 e sy sl
535 adloo S (Sils dulio (9051 &l 2 (Y IS)
83,5 L 5ig5 g (ogee 50y o yd BFIVA) aiges 85,57
Sogoe AU L (ogee o3, oy OYVY) Agy
O oleds 53 ogue o, (p yiien Lo B S0 4 s
3 05 iy Sy 3l edelwesds s s |y gl
2 o gine BV JS5) poms 5 090 slagh Lo
Oy dey S wiz e ol gl bl sla S
Sy Dglate walitee gla BN oS 5 )0 0gue

SLBlod 5 51 s 395 A+ (yloj 53 ogae oS wuo o
(pgm (% 5Lod)
59 0 Oley 40 egme ST oy Al (5939
O S & (pgw S)led) Sladles I
woyd 23S 13 ol g baed; o )55l Ll
SLalos S 5l 59, TV 917 Oloj 50 0gee JuSii
ols lis zuls a8 wl aulre 305 (pgs 9 Jol (b lowd)
APIFY) RAg7 X SAr011 S SN Jol Lo)leds ,o
TUuono 4 (e, YOIVO) @Tuono x JAg7 (sus,s
p9s led j0 5 (aoys AY/Y ) 9455&;3 xd'
Tuono «(ao,s AA/Y ) QAg7 X FA1011 sl SN
RasySs x & TUONOG (o, FOIVY) 9% FAg7
30 g ST doyn pyides (o, AVIRPD)
(O Jsaz) axisls |, calisee sloog

ol 0o led (e &S paw Siled o
3 ege SIS a5 3 2bl g (o)
pse 9 Jol slaghled wsle it slojles
5 (F Jouz) owilly dijos @bl a5 ul ailxs
el 0als ooy las O Jaaz jo Sk duglie
oled 50 Agr 80y 808 by dujes mls
ogus i o ys a5l laljes 5 s olo lis 31
Sl 3429 doyo) Jleix ! v jo lo cxe S
OJ5a2) ol Lt (5:Sile duglia (15051 (F J502)
SR e 93 50 led cnl yo 1S slajles
O B9 8y 9 Aso A lagBsly a5 wid S
QoS (s 000 4 Sl Sl Jxe LS
ails Agy BuinS 53,5 s, |y osee JuSi3
Agr 805 83,5 sl o35 nie iz

Ol 00,5 Aol 39 )lie g alides loybjleds ;0 00 oSl oy 0 Jgun
Table 5. Percentage of fruit set in different counted and pollen tube penetrates in ovary

Group Crosses Number of Initial fruitset Middle fruit set  Final fruit set  Pollen tube penetrates
Q 3 flowers (%) (%) (%) in ovary (%)
Ag7 X Agzg 380 67.8¢C 55.4 ¢ 476b 14.08 ns
| A10_11 244 96.4 a 89.3a 79.2a 12.26 ns
Azso 334 86.5 ab 81.5ab 735a 11.18 ns
Tuono 535 77.3b 71.2b 66.6 a 10.06 ns
Tuono x A; 6 309 68.3 a 62.5a 56.6 a 8.38a
1l Ag7 394 75.7a 65.7 a 60.5a 10.97a
Sahand 385 45.7b 43.8h 395b 3.74b
Aszo 626 47.8b 45.8 b 42.4 ab 3.1lb
Shokofe x Ay 442 83.1ns 74 ns 69.4 ns 10.76 ns
11 Ass 518 81.6 ns 76.2 ns 74.9 ns 14.40 ns
Tuono 499 93.1ns 83.6 ns 74.2 ns 12.17 ns
Sahand 404 86.3 ns 81.3ns 77.2 ns 12.24 ns
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Figure 7. Fruit drop in counting first, second and third on different crosses
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