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Effects of Root Pruning and Paclobutrazol Application on Growth, Yield and Fruit
Quality of Papaya (Carica papaya L. ‘Sweet Sense’) under Greenhouse Conditions
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Fig. 1. A papaya tree fractured due to collision with the greenhouse roof (A); transplantation of four seedlings at
each planting site (B).
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Fig. 2. Effects of root pruning and paclobutrazol (PBZ) on plant height (A) and trunk cross-sectional area (B) at end of
experiment (440 days after planting), anf the plant height growth trend (C), and trunk cross-sectional area (TCSA) trend
during the experiment in ‘Sweet Sense’ papaya trees. Treatment abbreviations: PBZ = paclobutrazol; RP = root pruning
of 25% root volume; Control = no root pruning and no PBZ application; RP + PBZ 250 = root pruning (25% volume)
combined with PBZ at 250 mg-L™"; PBZ 250, PBZ 500, and PBZ 1000 = PBZ treatments at concentrations of 250, 500,
and 1000 mg-L™", respectively. Columns sharing at least one common letter are not significantly different (P <0.01).
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Table Y. Comparison of mean values for selected quantitative traits of papaya fruit under various plant

growth control treatments.

. w}fwl}u@ °9?‘°°)'A>J3b awo).bué).c
osee Jsbo o900 yh3
Treatment Fruit length Fruit diameter flesh Endocarp Endpcarp
(cm) (cm) thickness length width
(cm) (cm) (cm)
Control! 18.30+0.66 09.42+0.40 2.90+0.06 12.43+0.72 4.03+0.38
RP 16.90+0.29 10.53+0.38 3.03+0.13 11.60+0.57 4.93+0.32
RP +PBZ 250 17.20+0.64 10.97+0.23 3.07+0.46 12.57+0.52 5.07+0.23
PBZ 250 18.17+0.52 11.63+0.35 3.23+0.19 13.13+0.98 5.57+0.23
PBZ 500 18.27+0.50 11.37+£0.93 3.03+0.18 13.17+0.55 5.77+0.55
PBZ 1000 17.50+0.29 10.63+0.50 2.37+0.17 12.67+0.24 5.274+0.27
Sig. ns? ns ns ns ns

RP+PBZ 250 ¢ Jg31 550551 8IS 3900 g ddiay oy (y90 :Control s, o> 51 /Y0 wy2 RP ¢ Jg5l 59551, PBZ
PBZ 1000 5 PBZ 500 PBZ 250 ;) ;5 o5 Lo Y0+ clale b g3l 5sslShy Jlows b olyam aly, poe 51 Y0 Loyp

IS e BB 3925 pac ms Y)..J S ske Yoo 500 YO lachll b cuiyp 4 Joil sl sloles
'PBZ: Paclobutrazol; RP: Pruning of 25% of the root volume; Control: No root pruning and no paclobutrazol
application; RP + PBZ 250: Pruning of 25% of the root volume combined with paclobutrazol treatment at 250 mg-L™";
PBZ 250, 500, and 1000: Paclobutrazol treatments applied at concentrations of 250, 500, and 1000 mg-L™!,
respectively.? ns: non significant.
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Fig. 3. Effects of root pruning and paclobutrazol (PBZ) application on the number of fruits (A), fruit production trend (B); total
yield (C), and fruit weight and volume (D) in ‘Sweet Sense’ papaya trees. Treatment abbreviations: PBZ =

paclobutrazol; RP = root pruning of 25% root volume; Control = no root pruning and no PBZ application. Columns
sharing at least one common letter are not significantly different (P < 0.05).
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Table Y. Comparison of mean fruit quality traits of papaya under various plant growth control treatments.

gy S oS K, QA’:‘W} A.l,ﬂ Cesgy S5, oS g W g b
Treatment Skin color Flesh color Ripening Skin freckle .Frult 0gus ol Taste
(1-5) (1-5) Stage (1-5) Firmness index
(1-5) (kg/cm) pH (TSS/TA)
Control 4.67+0.33 6.67+0.33 2.67+0.33 3.33+0.67 3.81£0.73  5.51+0.01 45'6§i6'5
RP 5.00+0.00 6.67+0.33 2.33+0.67 3.00+0.58 3.89+£0.64  5.71+0.05 37'12i4'1
42.73£2.1
RP +PBZ 250 5.00+0.00 7.67+0.33 3.33+0.67 4.00£1.00 2.94+0.08  5.73+0.01 2
57.69+4.1
PBZ 250 4.33+0.33 7.00+0.00 2.67+0.33 4.67+0.33 4.17+£0.60  5.67+0.08 6
PBZ 500 4.67+0.33 6.67+0.88 3.00+0.00 4.33+0.67 4.17+£0.50  5.72+40.01 52'52i7'6
PBZ 1000 4.67+0.33 6.67+0.33 2.67+0.33 3.33+0.88 3.31£0.87  5.75+0.11 46'5§i3'9
Sig. ns ns ns ns ns ns ns

ooy RP+PBZ 250 133l 552515y )18 (390 5 iy 5y (9o 1CONMION sy o2 51 YOL o p2 RP 1]l 525l PBZ
s less PBZ 1000 5 PBZ 500 PBZ 250 ¢ 1o .5 oo Y0+ e b Js3lipsSly o b ol yam iy, oo 5l YO

B gy pae ms ) S e Veee g 00 YO gbcdlile Locss a0 Jsilisslsl

Sld sine
PBZ: Paclobutrazol; RP: Pruning of 25% of the root volume; Control: No root pruning and no paclobutrazol application;
RP + PBZ 250: Pruning of 25% of the root volume combined with paclobutrazol treatment at 250 mg-L™'; PBZ 250, 500,
and 1000: Paclobutrazol treatments applied at concentrations of 250, 500, and 1000 mg-L™", respectively. ns: and non-
significance.
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Fig. 4. Effects of root pruning and PBZ application on total soluble solids (TSS) and titratable acidity (TA) in the fruits of
papaya cultivar ‘Sweet Sense” PBZ: Paclobutrazol; RP: Pruning of 25% of the root volume; Control: No root pruning

and no paclobutrazol application; RP + PBZ 250: Pruning of 25% of the root volume combined with paclobutrazol
treatment at 250 mg-L™'; PBZ 250, 500, and 1000: Paclobutrazol treatments applied at concentrations of 250, 500, and
1000 mg-L™", respectively. Columns sharing at least one common letter are not significantly different (P < 0.05).
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Papaya is an important tropical fruit crop cultivated in Iran under greenhouse conditions and
propagated through seed. Rapid growth and excessive height of seedlings represent major
challenges in greenhouse papaya production. Contact of branches with the greenhouse roof and
breakage caused by the heavy fruit load often force growers to remove trees and replace them
with new seedlings. To evaluate the effects of root pruning and soil application of different
concentrations of paclobutrazol (PBZ) on vegetative growth, yield, and fruit quality of papaya
cv. ‘Sweet Sense’, an experiment was conducted in a completely randomized design with six
treatments and three replications (each replication comprising two trees) during 2023-2024 in
Dezful, Khuzestan Province, Iran. The treatments included: control (no root pruning and no
paclobutrazol), root pruning (25% balanced removal of root volume), combined root pruning +
250 mg L' PBZ, and application of PBZ at 250, 500, and 1000 mg L™". The results showed that
the treatments had significant effects on tree height and trunk cross-sectional area (TCSA). The
tallest trees and largest TCSA were recorded in the control, whereas the shortest trees were
observed in the combined root pruning + 250 mg L' PBZ treatment (43% reduction compared
with control). The greatest reduction in TCSA occurred in the root-pruning treatment (30%
reduction). Yield components—including flower number, fruit number, and fruit yield—were
significantly influenced by the treatments. The highest yields were obtained with 250, 500, and
1000 mg L' PBZ (212, 191, and 175 kg per tree, respectively), while the lowest yield occurred
in the root-pruning treatment (109 kg per tree). Average fruit weight was also greatest in the
250, 1000, and 500 mg L' PBZ treatments (1120, 944, and 988 g, respectively), and lowest in
the control (796 g). Except for total soluble solids (TSS) and titratable acidity (TA), other fruit
quality traits were not significantly affected. The highest TSS (10.67 °Brix) and TA (0.30 g per
100 g fresh weight) were recorded in the combined root pruning + 250 mg L' PBZ treatment.
Overall, soil application of 250 and 500 mg L' PBZ was identified as the most effective,
reducing vegetative growth by 7% and 10% and increasing yield by 32% and 20%, respectively,
without negatively affecting fruit quality. These results highlight the potential of root pruning
and PBZ for growth control and yield enhancement in greenhouse-grown papaya.

Keywords: Papaya, Growth retardants, Growth control, Height reduction.
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