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Abstract. Two concentrations of each of Naphthaleneacetic Acid (NAA) at 10,000 and 20,000 ppm,
Paclobutrazol (PPasa) at 500 and 1,000 ppm and Mefluidide (MF) at 1,000 and 2,000 ppm were applied to
mawre fig cv. Al-madina and pomegranate trees cv. Al-madina. Hand cutting of suckers and control
treatments were also included. All treaiments were carried out afier desuckering. The effective control suckers
regrowth was achieved on individual cuts in  all treatments. Weight, number and mean length of suckers
were reduced for the two fruit tree species under application of all concentrations as compared with hand cut
and control treatments. The percentages of reduction in regrowth of suckers number and length were high in
20,000 ppm NAA and 1,000 ppm PPys; for fig and with 10,000 and 20,000 ppm NAA in pomegranate. No
significant  differences were found in the mean weight, length and number of suckers between the NAA and
Paclobutrazol. NAA at 20,000 ppm increased the mean number of fruits as well as yield per tree in fig, while
MF at 2,000 ppm decreased them as compared with control and hand cut treammenis  in pomegrannte.
Although, application of NAA, PPx:; and MF were less cffective on fruit physical properties in the two
species, PPy oat 500 or 1,000 ppm increased both TSS % and vitamin C in fig and pomegranate froits,
respectively. NAA increased total sugar percentages in fig fruits and reduced TSS % slightly in pomegranate.

Introduction

Pomegranate and fig lrees are knowing for suckering during the growing scason. These
suckers grow vigorously without branching and when allowed to grow for several years
tend to change the tree into unproductive bush. The trees with numerous suckers show a
straggling appearance, long weak shoots and bear very little crop. In addition, suckers
compete for growth with the rest of the tree, being therelore undesirable formations
which hehave similarly to weeds [1,2].
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The suckers of pomegranate and fig can be removed by hand at the end of the
growing season using sharp kmife-like tools, However, this practice is costly and time
consuming. The mechanization of this operation is not easy due to the irregular form and
difficult access to the basal part of the tree.

Many rescarchers have studied the effcct of chemical control of suckers in different
fruit species such as, pomegranate [3], fig [4], grape (5:6{, guava (7], peach [8], and
apple and pear [9-12]. They all achieved successful reduction in sucker growth, shoot
extension growth and increased fruitfulness.

The objectives of this work were to determine the effectiveness of three plant
growth bioregulators namely, NAA, PP,;,, and MF using several concentrations applied
to individual thinned suckers development as well as their effect on yicld and fruit quality
of fig “Al-madina” and pomegranate “Al- madina™ cultivars.

Materials and Methods

Field studies were carried out on fifteen year- old pomegranate (Punica granatum
L.} Al-madina cv. and fig ( Ficus carica L.) Al-madina cv. grown on their own roots
during 1995 and 1996 seasons. The trecs wers grown at 5x5 m apart and grown in sandy
loam soil at the Agricultural Research Experiment Station, College of Agriculture, King
Saud University. Forty nearly similar trees were wsed from each fruit tree species.
Irrigation, pruning, fertilization and pest control practices were carried out as those
recommended and applicd in the region. The layout of the experiment was a randomized
compiete block design with eight treatments in five blocks[13]. In January 1995, the
suckers were removed, then all weatments were applied directly following suckers
removal on a cut surface from the point of attachment at the main trunk outward fora
distance of 50 cm around the trees [14].

Eight treatments were carried out as follows:

Conirol (without desuckering)
Hand cut only

10,300 ppm Naphthaleneacetic acid
20,000 ppm Naphthaleneacetic acid
500 ppm Paclobutrazol

1,000 ppm Paclobutrazol

1,000 ppm Mefluidide

2,000 ppm Mefluidide

i e

The number and length of suckers of each tree were recorded Just prior to
application of the regulators on January 1995 and again towards which the cnd of the
experiment occurred to be mid June 1996, The percentages of decrement or increment in
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sucker number or length were calculated. The suckers from each tree were removed and
weighed for the two species. Average mean length of shoots was recorded for fig trees.
Fruits from each tree in the two species were harvested, counted and weighed to estimate
the yield. A fruit sample (10 fruits) for euch reatment was collected at harvest time to
determine the fruit physical and chemical characteristics (AQAC[15] ). Fruit length,
diameter, length to diameter ratio, TSS, acidity, TSS /acid ratic and vitamin C were
determined in both fig and pomegranate fruits. Total sugars, reducing and non-reducing
sugar percentages were estimaled in fig fruits.

Results and Discussion
Growth of suckers

All chemical treatments were on the same level of significance and significantly
reduced final sucker number in Al-madina fig (Table 1).

Table 1. Infl of trunk application of NAA, PPy and MF on initial and final pumber and length
of snckers and mean shaot length In Al- madina fig trees”
Initial number Final Initial kength  Final length  Mean shoot
Treatments © of suckers number of of suckers of suckers length
suckers ()] (cm) (em)
Cunlrul 71.5 abe 104.0a 168.0a 258.0a 213 de
Hand Cut 79.8 abe 865a 1378a 1333b 27.3 cde
NAA {(ppm)
10,000 6.3 18b 17932 258¢c 358ab
20,000 10258 48b 1648a 198e 38.1n
nenn a7y 33 172.1 228 310
PP (ppm)
500 97.5ab 210b 1528a 44.0 de 23.6 de
1.000 48.0be 7.0b 1458 a 208 ¢ 220¢
mean 728 14.0 149.3 324 228
MF {ppm)
1,000 66.3 ube IBRb 17208 RTR ¢ 32.0be
2,000 0.3 abe 128b E71.0a 09.0cd 28,7 cd
mean 63.3 15.8 171.5 784 30.4

(1} Values have the same letiers in each column are not signiheantly different at 5% level according to
Duncan,s multiple range tcst.

{2) NAA Nophthaleneacetic acid , PPan: Paclobutrazol, MF: Mefluidide.

NAA (20,000 ppm) and PPsx (1,000 ppm) treatments reduced the mean suckers
weight and final number of suckers as compared with the conventional control of suckers
(hand cut) and untreated control meatments in fig and pomcgranate trees. All the
regulators with their concentrations were on the same level of significance in final
number of sucker in the two species (Tables 1,2 and Fig. 1).
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Table 2. Influence of trunk application of NAA, PPy and MF on lnitlat and final nomber and length
of suckers in Al- madina pomegranate trees™

Initial number Final number Initial length Final length of
Treatments™ of suckers of suck of suckers (cm) Suckers (em)
Control 59.5 ab 99.0. 110.5 abe T
Hand Cut 57.5ab 37.5ab 111.5 nbe 134.5 ah
NAA (ppm)
10,000 323b 53b 130.5 ab 395¢c
20,000 73.0ab 6.0b 1345a 165¢
mean 52.7 57 1325 280
PPy (ppm)
500 125 7.8b 1235 ab 49.8 be
1,000 92.8a 85b 98¢ 24.8 be
mean 97.7 B3 107.2 373
MF (ppm)
1,000} 75.0ab 235b 1023 be 03¢
2,000 398b 75b 123.0 ab 528 ke
mean 574 15.5 112.7 36.6

(1} Yalues have the same letters in each column are not significantly different ot 5% level necording to
Duncan,s multiple range test.

(2) NAA:Naphthaleneacetic acid , PP313: Paclobutrazol, MF: Mefluidide.
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Fig. 1. Inftuenice of hand cut and trunk appliction of NAA, PP333 and MF treatments nn mean suckers
weight of pomegranate and fig trees.
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In fig trees, the percentage of reduction in suckers number were 93.8, 92.7 and
%73 for 1,000 ppm PP, 20,000 ppm NAA and 2,000 ppm MF, respectively as
compared with the control treatment. However, differences among NAA, PPay; and MF
concentrations were not significant for both species. Furthermore, conventional method
of control of suckers (hand cut) significantly increased the percentage of reduction in
suckers number by 38.6 and 624 as compared with the control trcatment for fig and
pomegranate, respectively (Fig.2). NAA at 20,000 ppm was more effective in controlling
the suckers weight in hoth species. Aiso, PPanat 1,000 ppm greatly reduced mean weight
of suckers in pomegranate (Fig.1). The successful inhibition of suckers weight and
numbers by NAA and PPy concentrations in fig and pomegranate trees in the current
study is supported by Couvillon et al.[8] and Aldrich and Arnold[16] on peach, Stephen
and Ware[14] on apple; Rcynolds|6] on grape; Boswell and McCarty[4] and LaRue et af.
[3] on pomegranate .
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Fig. 2. influemce of hand cotl and trynk application of NAA, PP333, und MF treatments on percent
reduction In suckers number of pomegranate and fig trees.
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NAA at 10,000, 20,000 ppm and PP33; at 1,000 ppm concentrations strongly
inhibited the final suckers length when applied to individual cut surfaces of fig and
pomegranate trees. No differences were found in final length of suckers between control
and hand cut treatments in pomegranate {rees, while differences were significant in fig
trees. Response to the NAA and PPs3s concentrations did not differ significantly in final
length of suckers in both species (Tables 1,2). NAA levels increased the percentage of
reduction in suckers length, followed by PPza: and MF treatments in fig and pomcgranate
trees (Fig.3). The same trend was found by Reynolds{6]. He reported that trunk
application of NAA and PP decreased the mean sucker length of “Okanagna Riesling”
vines.

100

80

Percent raduction In sucker length

Treatments

Fig. 3. Influence of hand cut and trunk application of NAA, PP333, and MF treatments on percent
reduction in suckers length of pomegranate and flg trees.



Effect of Growth Bioregulators on... 163

Mean shoot length showced signiticantly higher values in the NAA treated fig trees
as compared to the control, hand cut, PP33 or the 2,000 ppm MF weaunents, Moreover,
the PPsx treatments were not significantly different from the control or the hand cul
treatments (Table 1). Hunter [17] reported that, PPasz inhibited shoot extension growth,
and  moves almost exclusively in the xylem. Furthermore, Paclobutrazol modified
canopy structure of trees by inhibiting growth of the main shoot apex and of axillary buds
of shoots, Also Stephen and Ware{14] found that application of NAA (19%) to the trunk
of “Delicious” apple inhibit shoot growth. These results are in accordance with those
found in this expenment.

Yield components

Yield components as influenced by growth regulators showed that there were no
significant differences between untreated control and other applied treatments except the
500 ppm PP treatment which gave the highest mean fruit weight of fig trees, while
Mefliudide at 2,000 ppm gave the least mean fruit weight in pomegranale trees. No other
signmficunt differences were observed in this parameter (Tables 3-6).

Table 3. Influetce of irunk arplicaﬁun of NAA, PP;3;; and MF on yield and physical frult prapertics of
Al- madina fig trees’

Mean fruit  Mcan number  Yield/ tree  Fruit length  Fruit diameter L/D

Treatments™ weight (gm)  of fruits per L) ) rativ
tree (kg) {cm) {cm)
Control 273b 487.5 abc 133 ke 42ab IS¢ 1.2a
Hand Cul 29.7 ub 475.0 abc 14.1 abe 4.4 ab 37be 1.2a
NAA (ppm)
10.00C 279b 487.5 ahc 136 be 41hb 3.7 abe I.la
20,000 30.3ab 625.0a 189a 4.0a 39ub 1.2a
hean 241 5563 16.3 435 3R 115
PP (ppm)
500 341a 4375¢ 14.8abe 4.3 ab 40a L.la
1000 30.5 ab 3625¢ e 43 5b 1gab I.la
mean 123 400.0 13.0 4.3 39 11
MF {ppm) :
1,000 32.5ab 425.0¢ 13.8 abe 4.6a 3Bab 1.2a
2,000 277hb 612.53b 17.0 ab 4.3 ab 38ab l.ta
mean 30.1 518.8 15.4 4.45 38 1.15

(1} Values have the same lertiers in each column are not significantly different at 5% level according to
Duncan’s multiple range test.

(2} NAA; Naphthalencacetic acid . PP11: Paclobutrazol, MF; Mefluidide.
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Table 4. Influence of trunk application of NAA, PPy and MF on Yield and physical froit
praperties of A)- inadinu pomegranate trees™

Meanfruil Mean number  Yield/ tree Fruit lengih Fruit diameter L/D

(2

Treatments weight (gm)  of froits per (L) [13 )] ralio
tree kg) {cm) (cm)
Coutrol 171.51 123.8 bc Ahdk 81 ab 9.1a U.8Y ab
Hand Cut 378 ab 147 5 abe 45.9¢ 1Y ub 8.7 nh 091 a
NAA (ppm)
10,000 3813 ub t60.0 ab 61.0a 15 be 84 ab 0.90a
20,000 166.0 a 17284 al1.8a B3a Y.2a 0420
mean 3137 164.4 Hl4 79 8.8 0yl
PPay (ppm)
RN i26ab 17132 53.5h 8.0 ab ¥.7 ab 091a
1000 32 7ab 133 8ac 4] 8¢ 7Y ahc 88ab .90 a
nean 3127 1526 417 B.O 33 091
MT (ppm)
1,000 347.0a 140.0a ¢ 48.6c 7.8 abe G2 85b
208 2320b 112.5¢ 2624 T2¢ 19hb 0420
ncan 28010 126.3 74 7.5 46 (.49

(1) Values have the s letlers 10 each column ate not significantly ddlerent at 5% level according to
Duncun’s moltiple range test.

(2} NAA:Naphthalencacetic acid , PP3as: Paclubulrazol, MF: Mcfluidide.

Table 5. Influence of trunk application of NAA, PPy and MF an chemical fruit properties ot Al .
wading Mg trees'!

YiLC Total Reducing Non

Treatments'?! Iss Acidity  TSSfacid  (mg/190 sugar sugar reducing
(%) {%) Rulin mil juice) {%) 1%} sugar (%)
Control 193 h 1340 57.0b 4.5 be I56¢c 97¢ 39 b
Hund Cnt 20.24h 0340 59.7ab 4.6 abe 169 be 143 be 6.6 ahe
NAA (ppm)
10.000 20 a O4ta S1.4b 5.0 ab 00 16 LR
200K 189h 0328k 58.7ab 40¢ 19.3 ab {ugal 8.3 sh
mean 00 (138 55.1 45 199 1.2 87
PP (ppm)
500 19.8 ab 0 35ab 56.3b 53u 1626 bhe 10.8 ab SHc
1.0 19.1b .30 b AT Sa 4.9 abe 14 3abe LY 6 abe 7.7 abe
meun 14 6 (.33 61y 52 175 it/ 0.8
MF (ppm)
JRYvA) 19.5h {1.36ab S5.0b 4 5Sbe 19.2ab 1.1 abe H.Ba
2000 20.3 ab 0.36ah 57.2b 5.0 ab 16.6 he 102 be 0.4 abe
mean 19.9 (.36 56.1 4.8 17.9 10.3 .6

t1} Values have the same letlers 1n each column are not sighificanty differaul ul 5% level according to
Duncan’s multiple 1anpe tesi.

t7) NAA:Naphthaleneacene acid | PPw: Paclobutrazol, MF- Meluidide
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Table 6. Influence of trunk application of NAA, PPy, and MF on chemical fruit properties of Al -
madina pomegranate trees”)

Treatments™ TS § Acidity TSSlacid Vit C (mg/104
(%) (%) ratio ml juice)
Control 1540 1.004) aheed 16 5 nhe Lle
Hund Cut 15400 0578 cd 190.2 ab 1.5bc
NAA (ppm}
10,000 i33b 0.925h 18.7 ab 4.9 ab
20,000 154b 1.013 ubed 16.% abc 1.2be
mean 1525 {1964 178 3l
PPz (ppm)
500 163 a L0677 abe 15.8 abe 2.7 abe
1.000 154 b EA93 ahe 15.8 bc 6.8a
mean 159 [ ) i5.8 475
MT (ppm)
1.0040 I5.8 ab 1IRSa 133¢ 1.3 b
2,000 157 ab 808d 214 4.4 abe
mean LS8 1.001 174 2.9

i1} Values have the same jefters in cach column are not significantly different at 3% level aceording o
[Cuncan,s multipie range test.

12y NAA:Ngphthaleneaceiic actd . PF3: Paclobuteazal, MF- Mefluidide

Alunedullah and Wolfel2] and Reynolds[6] reported that betry weight ol grape
varied directly with applied different concentrations of PPas: to control regrowth of
suckers. In the present study, highest mean number of fruits per fiyg tree was observed in
the 20,000 ppmt NAA and the 2,000 ppm MF treatments. On the other hand,
pomegranate fruit number of the 20,000 ppm NAA and the 300 ppm PPiss were
significantly higher thar the control and  the 2,000 ppm MI treatments. Yield per tree
after PPuyy application wus reduced by increasing PPaas concentration to 1,000 ppm in
fig. The same was observed in the 2,000 ppm MF treatment of pomegranate trees.

Also, NAA a1 20,000 ppm produced the highest yield in bath figs and pomegranate.
Direct or indirect influence of NAA on yield was tound by Nauer and Roswell{ 18] on
airus and fig. They concluded  that the translocalion of NAA from cut surface inte the
rachis of the fruits resulted  increasing in fruit ser and weight. Reynolds[6} found that
PPaz cause an increase in herry weight of grapes. Also, Stinchcombe and Stouf 1 ] stated
that the tendency of olive yield increased as the number und dry weight of suckers
decreased probably as a resull of the competition between suckers and other growing
vrgans ol the trees, particularly the fruits which are important photosynthetic sinks.
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In [ig, application of NAA at 20,000 ppm significantly increased fruit length as
compared to the 10,000 ppm. Applied PPs33 at 500 ppm level significantly increased fruit
diameter as compared  with untreated and hand cut. Highest fruit length of pomegranate
fruits was obtained in the 20,000 ppm NAA treatment, while the 2,000 ppm MF was
signiticantly lower. Moreover, the lowest fruit diameter value was that uf (he 2,000 ppm
MF treatment. Otherwise, no significunt differences were observed in this parameter. In
general, the treatments did not affect the L/D ratio (shape) of fig fruits. Calculation of
L/D ratios in pomegranate showed that, the 1,000 MF rreatment had significantly lower
ratios than all other treatments including the hand cut treatment. However, it was not
significantly different as compared to the control (Tables 3,.4). These results are in
agreement with Ahmedullah and Wolfe [2] and Reynolds[6] on grapes.

NAA at 10,000 ppm increased total soluble solids, acidity, vitamin C, iotal sugar
percentages and reducing sugar percentage, while PPas at 500 ppm reduced total sugar
and non-reducing sugar percentages in fig fruits. Also, in fig fruits, PPy at 1,000 ppm
level gave the highest TSS/acid rutio as compared with other treatments. Al the same
time, PP at 500 ppm increascd vitamin C in fig fruits. In pomegranate fruits, 500 ppm
of PPay increased 1S58 as compared with hand cut and control treatments . Also, NAA
and PPus increased both acidity and TSS/acid ratio slightly, but MF at 1.000 ppm
reduced vitamin C (Tables 5,6). Ahmedullah and Walfe [2] found that NAA Icad to
reduce  acidity and brix in grapevine. On the other hand, Reynolds[6] [uund
improvement in froit quality of grapes after paclubutrazel application.

It could be concluded from the above mentioned results that, there was a lendency
for yield of fig and pomegranate to be increused as the number and weight of suckers
decreased. Conventional control of suckers (hand cutting) tukes long time and costly .
The chemical control of suckers growth would be a great advaniage w the fig and
pomegranate production. It is recommended that NAA ul 20,000 ppm, PP3ss at 1,000
ppm and MF at 2,000 ppm concentrations to be the most effective applicalion reatments
for controlling the growth of suckers with some advantages over the traditional hand
cutting control of suckers.
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