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Abstract

Introduction

Thomson navel orange occupies the largest cultivation area among citrus species in eastern
Mazandaran owing to its high adaptability and yield potential. In northern regions, trees are
commonly trained to a spherical canopy form. However, this structure restricts light penetration
into the inner canopy due to shading by upper branches and leaves, thereby confining flowering
and fruiting largely to the shape of canopy. The present study aimed to enhance light penetration
into the inner canopy through pruning and to assess its effects on flowering and selected
guantitative and qualitative traits of Thomson navel orange fruit.

Materials and Methods

The experiment was conducted during the 2019-2020 growing season in a commercial orchard
located in the Mushk-Abad area of Jouybar. A randomized complete block design with seven
treatments and three replications was employed. Light intensity within the canopy under different
pruning treatments was measured at 09:00, 12:00, and 15:00. Additionally, the number of
flowers, number of leafy inflorescences, and fruit traits including number, length, diameter,
volume, and color were recorded.

Results and Discussion

Pruning treatments significantly affected light distribution within the canopy. The highest light
penetration into the inner canopy was recorded in pruning type F (open-center pruning combined
with removal of branches from the east, west, and south sides), with a mean of 453 pmol m= s,
followed by type E (open-center pruning with removal from the west and south sides) at 365
pmol m2 s™'. The lowest value (12.7 pmol m2.s™') was observed in the control (type A:
unpruned spherical canopy). The highest mean number of flowers (270) was obtained in pruning
type F, whereas the lowest values (216-218 flowers) were observed in treatments A and G (open-
center pruning with removal from the south side). A similar trend was observed for the number of
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leafy inflorescences, with the highest values recorded in type F. This treatment also exerted a
positive effect on fruit traits, including length, weight, and volume. Fruit set percentage was
highest in type F (15.4%) and lowest in type B (open-center pruning) at 3.2%. The greatest
number of fruits was observed in type F (14 fruits), followed by type E (12.33 fruits), whereas the
lowest values were recorded in the control (type A) and type B treatments. Overall, pruning type
F, which maximized light penetration into the canopy, enhanced flowering and fruiting within the
inner canopy and improved both quantitative and qualitative fruit characteristics.

Conclusion

Enhanced light availability within the inner canopy promotes flower formation, development of
leafy inflorescences, and fruit set in Thomson navel orange trees. Moreover, improved light
distribution positively influences fruit physical attributes, including length, diameter, weight, and
color. Therefore, the adoption of appropriate pruning strategies—particularly pruning type F—is
recommended to achieve optimal yield and superior fruit quality.

Keywords: Assimilate partitioning, Canopy microclimate, Radiation interception, Source-sink
relationship
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Figure 1. The shape of the tree canopy after pruning
A) No pruning; B) Open center; C) Open center + East pruned; D) Open center+ South pruned; E) Open center + East
+West pruned; F) Open center+East+West+ South pruned; G) Open center +West
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Table 1. Analysis of variance for the effect of pruning on light distribution in the tree canopy and some

reproductive traits of Thompson Navel orange

SOV Average light Average light inner Average blooming Number of fruits Fruit set
outer layer layer Percentage
Block 70773* 0.01** 148.4™ 0.49 0.08™
Pruning 44.6* 5.78** 952.2* 8.31** 0.52**
Error 12.33 0.004 200.8 0.65 0.1
C.V(%) 6.39 21.84 8.77 15.76 14.6

el Sl e e SIS 50351 o ys gty 5 &G Jlorm gl )3 (513 e 30U i 5 0 slaadle

** and * indicate statistical significance at P <0.01 and P < 0.05, respectively, whereas ns denotes non-significant differences.

36 gl JE 3 K 38 Dlho 33 g6 33 399 @395 9 o 8 ity 4 5 T 9o
Table 2. Analysis of variance for the effect of pruning and light distribution in the tree canopy on the physical traits
of Thomson Navel orangefruit

Fruit length ) _Fruit _Fruit Fr_uit Fr_uit Fruit Fruit

SOV inner Fruit length dl_ameter diameter V\_/elght weight v_olume volume
canopy outer canopy inner outer inner outer inner outer

canopy canopy canopy canopy canopy canopy

Block 3.24™ 5.03"™ 0.373™ 1.49™ 28.03™ 51.03™ 105.06"™ 2.33™

pruning 21.02** 43.99** 19.96* 1.33™ 727.08** 237.51* 226.28** 1146.7**

Error 2.7 3.19 451 4.86 18.03 29.31 22.62 36.37
C.V(%) 3.97 5.47 3.99 248 74 45 8.75 4.07

el Sl o e ST NS 5035 oy o ys gy 5 &S5 Jlosm! gl 3 (61 e ainsOlis o i 3 5 % slacadle

** and * indicate statistical significance at P <0.01 and P < 0.05, respectively, whereas ns denotes non-significant differences.
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Table 3. Analysis of variance for the effect of pruning on chemical traits of Thompson Navel orange fruit

Fruit pH Fruit pH Fruit Tss Fruit Tss Fruit TA Fruit TA ng;'llfA ng;'IIEA
S.0.V mcsa:rc]ig the ouctg:]ci)e the w;nrc]ig the ouct::]c(l)e the m;alrc]ig the ouct;:]c(l)e the iInside the outside the
py py py py py py canopy canopy
Block 7.6 0.001" 0.044" 0.12m 0.006" 0.004" 0.09™ 0.22™
pruning 0.003" 0.007" 0.325" 0.13™ 0.028* 0.018* 1.31™ 0.82™
Error 0.003 0.003 0.111 0.048 0.008 0.006 0.17 0.14
C.V(%) 1.37 1.81 4.22 2.85 7.98 6.66 10.37 8.61

el b3 gime pke Jle:; NS 5e35 Aoy =iy S Jlez| C}Ja..ﬂ 3 GoId gme odasilis g jas g wex glalwMe

** and * indicate statistical significance at P <0.01 and P < 0.05, respectively, whereas ns denotes non-significant differences.
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Table 4. Effect of pruning on light interception and reproductive traits of Thompson Navel
orange tree

L Inner light (umol. Average light Leaf Flower Fruit set
(Pruning) m2s?) (u?#gi_r :2}2_9;1) inflorescence number (%)
(A) 127¢ 1316b 967d 9.66¢ 23b
(B) 161.1 f 1314.9b 133¢ 9.66 ¢ 2.99b
©) 2249¢ 1316.3b 15.0¢ 10¢c 3.04b
(D) 208.04 d 1318b 15.0 ¢ 10.3¢ 3.11b
(B 365.05 b 1321ab 18.0b 12.3b 3.33b
()] 453.04 a 1326a 21.7a 14a 415a
©) 190.07 e 1317.3b 14.3¢ 10c 3.19b

LI (6l g M (it wolie (35 (5113 O st a3 S e Kol

Means within each column followed by the same letter are not significantly different.
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Figure 2. Amount of light penetration through pruning into the inner layers of the tree crownA
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Table 5. Effect of pruning on physical traits of Thomson Navel orangefruit

(SOC) Fruit Fruit Fruit Fruit Fruit Fruit Fruit Fruit Fruit Fruit
length length diameter diameter weight weight volume volume color color
~Pruning. inner outer inner outer inner outer onner outer inner outer
runing canopy canopy canopy canopy canopy canopy canopy canopy canopy canopy
(mm) (mm) (mm) (mm) (9n) (9n) (cm®) (cm’)
(A) 68.2d 70.7bc 70.9¢c 73.7a 180.8f 214.4b 233.3bc 188.83c 4a 1d
(B) 70.3cd 78.6a 75.42ab 74.8a 210.3c 200.6¢ 222.16d 219.7b 4a 3b
©) 73.1bc 72.07b 76.4ab 75.5a 214.4bc 214.6b 241.08ab 219.7b 3b 3b
(D) 73.2bc 72.02b 72.6bc 75.2a 190.03e 210.1bc 229d 198.16¢ 3b 3b
(E) 73.5ab 72.6b 75.3ab 75.4a 219.3ab 217.3b 234.5bc 239.83a 4a 4a
F 76.4a 71.1b 77.01a 75.4a 222.9a 229.9a 249.5a 241.4a 4a 4a
(G) 70.9bcd 73.8b 70.08c 75.6a 202.5¢ 219.1b 236.3b 222.58b 3b 2c
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Means within each column followed by the same letter are not significantly different.
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