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Abstract: [Objective] Poor fruit set rate, unstable yield, and variable quality are the significant chal-
lenges in cultivating the green peel and red flesh pomelo [Citrus maxima (Burm.) Merr.]. This study ex-
amined the effects of pollen source on fruit set, growth, and quality, with regard to xenia (pollen direct
effect on fruit and seed traits) and metaxenia (its influence on maternal tissue development) The aim
was to identify optimal pollinizer varieties to enhance yield and fruit quality. [Methods] Mature 10-
year-old red-flesh, green-peel pomelo trees served as seed parents. Artificial cross-pollination was per-
formed using pollen from three pomelo varieties: Hongbaoshi, Dongshizao, and Vietnam Red Pumme-
lo. Fruit set rate, fruit growth, and quality parameters (single fruit mass, longitudinal diameter, trans-

verse diameter, peel thickness, total soluble solids (TSS), titratable acid (TA), vitamin C (Vc¢) content,
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seed number, edible rate, flesh segment number, and flesh color) were measured. Self-pollination served
as the control. Data analysis included correlation analysis and comprehensive analysis and evaluation of
the impact of pollinizers on the fruit set rate, growth and development, and quality of the green peel red
flesh pomelo. [Results] Cross-pollination significantly increased fruit set rate compared with self-polli-
nation. Metaxenia effects were evident, resulting in a more uniform, nearly spherical fruit shape (fruit
shape index closer to 1). Cross- pollinated fruits exhibited significantly higher levels of gibberellin
(GA;) and cytokinin (CTK) compared to self-pollinated fruits. Auxin (IAA) significantly increased in
fruits pollinated with Hongbaoshi Pomelo and Vietnamese Red Pomelo. TSS was 1%-2% higher than
self-pollination, with Hongbaoshi achieving the highest (10.97%). Flesh redness, potentially linked to
higher sugar accumulation, was enhanced. V¢ content was also increased (40-50 mg - 100 g vs 30—
40 mg- 100 g" in self-pollinated fruit). Peel thickness was reduced but seed number increased (95-112 vs
average 71 in natural pollination). Hybrid seeds were cuneiform, flattened, with fin-like ribbed surfaces.
While fruits from pollination with Vietnamese red pomelo had the thinnest peel and smaller fruit size.
Correlation analysis revealed that fruit weight had a highly significant positive correlation with both
fruit length and width (P<<0.01); fruit length exhibited a highly significant positive correlation with
both fruit width and shape index (P<<0.01). Flesh recovery had a highly significant negative correlation
with peel thickness (P<<0.01) and a significant positive correlation with seed number (P<<0.05). TSS
exhibited a significant positive correlation while titratable acid content demonstrated a highly signifi-
cant negative correlation with the solids-to-acid ratio (P<<0.05). Metaxenia and xenia effects varied sig-
nificantly among pollinizer varieties. Based on comprehensive evaluation, the Hongbaoshi Pomelo as
pollen source yielded the best fruit quality. [Conclusion] Cross-pollination significantly improved fruit
set rate and enhanced multiple fruit quality attributes in red-flesh, green-peel pomelo, displaying pro-
nounced Xenia and metaxenia effects. Hongbaoshi pomelo was identified as the most effective polliniz-
er variety. Rational selection of pollinizer varieties in production is recommended to boost fruit set,
yield stability, and fruit quality. This study provided practical guidance for improving the cultivation of
red-flesh, green-peel pomelo.

Key words: Pomelo with red flesh and green peel; Xenia; Cross-pollination; Fruit setting rate; Fruit

quality; Comprehensive assessment
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Table 1 Pollination combinations for green peel red flesh pomelo

Ly etk BRAECLxa) TR

Variety Characteristic Pollination combination (2 x&')  Abbreviation
H A0 B0, BB L1, v I EREry CK

Pomelo with red flesh and green peel ~Green peel, pale pink flesh, crisp juice sacs Self-pollination

LA REFEWAEE, RS, RN 6, g ARV RSN ey Tl

A, 2, Rt EE

Hongbaoshi pomelo

The surface of the fruit has dense white fuzz,

Pomelo with red flesh and green
peelxHongbaoshi pomelo

epicarp green, flesh red, juice sac has fine soft

residue and rich in fruit juice

ARk

Dongshizao pomelo

R P R B, RN A TR
SR PA T BT A T, S48 O R BHE
Extra precocity; high yield; epicarp yellowish-green

SRy BN | T2
Pomelo with red flesh and green
peelxDongshizao pomelo

and flesh yellowish-white; flesh tender and flaky
with high sweetness; fruit obovate or conical

AR

Vietnam red pomelo

SRR , BRI A R ILR AL, R
Epicarp rough, peel light red when ripe; fleshs red

T B AL M B R 21 A T3
Pomelo with red flesh and green
peelxVietnam red pomelo
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Table 2 Effects of pollination of different varieties on fruit setting rate of pomelo with red flesh and green peel

b3 B AR xa) R TE A EL AL IR AR

Treatment Pollination combination (@ x ") Number of pollinated flowers Number of fruit sets  Fruit setting rate/%

Tl (e AARY  EEANE S aY i 205 67 32.68+0.13 a
Pomelo with red flesh and green peelxHongbaoshi pomelo

T2 [EPARNY BN ey il 226 66 29.2040.06 a
Pomelo with red flesh and green peelxDongshizao pomelo

T3 (e AARY iR ST AR i 229 75 32.75+0.16 a
Pomelo with red flesh and green peelxVietnam red pomelo

CK T B 2Ll 5 FE BB 198 13 6.57+0.09 b

Pomelo with red flesh and green peel self-pollination

VAR 30d 3 2 RAEEVE RS RA . FIBIEEE S R NG TR R AR B A 2 2 (P<<0.05). T,

Note: The fruit set rate was calculated after the second physiological drop 30 days after flowering. Different small letters after the means in the

same column indicate significant difference (P<<0.05). The same below.
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Fig. 1 Growth curves of fruit from different pollination combinations
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Fig. 2 Effects of different pollinizer varieties on the hormone contents in green peel red pulp pomole
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Table 4 External quality of fruits from pollination with different pollinated varieties

PR e Ruse . FI A R ETE
Qb . . . . RIBARH .

Mass of single Fruit longitudinal Fruit transverse . Number of flesh Pericarp
Treatment . . . Shape index . .

fruit/g diameter/mm diameter/mm pieces thickness/mm
T1 1531.10£112.46 b 157.11£6.79 a 156.89+8.04 a 1.00£0.06 a 15.00£1.73 a 12.65£1.25b
T2 1 538.67+305.78 b 158.47+14.61 a 154.38+13.38 a 1.03£0.05 a 13.33£1.15a 12.28+£1.21b
T3 1212.22+201.31b 139.2549.82 b 143.11+£10.06 b 0.97+0.03 b 15.33+0.58 a 7.99+1.22 ¢
CK 1 830.28+185.25 a 164.50+8.91 a 161.11+£6.98 a 1.02+0.07 a 14.33£0.58 a 19.21+3.33 a

FRSMEAT R TR EON R B JE RS PRI, HIA R T
EEFKFE
LS5, 5 BAes0km RS, 3 Fh 7 1e4%
MAGE R OB LN SR FESE. H
U 2L AL G B TS B 75.24% 3 B AR B R

o B Ay 1A

AT ORI R A RS R T
1%~2%. HALLFEAMAE &SRR &, N 10.97%:;
H AL R SE Ve & 85 30.52 mg- 100 g, 171 5+
TEAZH B SZ ) Ve & B N 40~60 mg- 100 g, Ve & &
B 3 M R A A B R SR U8 95~

*5 TEHEHRIPREINZRR
Table 5 Intrinsic quality of fruits from pollination with different varieties
A B R . s é‘ R
sty A w0 w_(ﬁf/ﬁﬁrﬂi@ﬁz_) L TR W_( EQ—Z%'Q:C)
. Total soluble solid Titratable acid Vitamin C content/

Treatment Edible rate/% TSS/TA Number of seeds 0

content/% content/% (mg-100 g™
Tl 69.43+£2.10 a 10.97+0.23 a 0.42+0.10 b 27.28+5.64 a 95+18.15a 60.22£527 a
T2 65.60+11.50 ab 10.48+0.08 a 0.45+0.26 b 27.23+14.07 a 97+£2.08 a 49.48+0.77 b
T3 75.24+7.06 a 10.42+0.33 a 0.47+0.15 b 22.17+1.87a 112+29.51 a 45.33+£12.22 b
CK 62.27£4.15b 9.16+0.59 b 0.76+0.46 a 19.11+4.66 b 71+43.48 b 30.52+4.66 ¢

1120, T E SR B0 RSP 249801808 7100, R W
FACT AT BT Ah 14
23 AR EIMREmEEXMEDT

R BT IFAE(P<<0.01) ; S5 5 s
7RI RN EE EAHRP<0.0D) ;1] XY
YRR R R EFE AR (P<0.0D, 5T HE S

K HI Pearson 72 %5 AN [F] 352 89 2H & 1) SR 52 5 Joid 3k

TR RNE D . B 47T R,

L & Single fruit mass
WS90 4% Fruit longitudinal diameter
WSLH# 4% Fruit transverse diameter
W82 Shape index

T % Edible rate

BYHEL Number of flesh pieces

W% JE ¥ Pericarpthickness

A PEE R

Total soluble solid content
AT % BR 7 & Titratable acid content
[EE2 L TSS/TA

#E4 3% C & & Vitamin C content
FhF % Number of seeds

HUR AT & Individual seed mass

B IEAHR (P<<0.05) ; Al VA VL[ V) & 2 55 [ R EL
BPRFESREHZ. BEREFIEMXP<0.05:WHTKRE®EERILE
BT R
Single frulht‘ﬂrgass 1.0
. Frult longltudlnal diameter
‘ . SRR 0.8
Frult transverse diameter
. . . WILFE % Shape index 0.6
- . Tﬁ'é— Edible rate L 04
v .
. Number of flesh pieces
. LR JRLRE - 02
PencarpthlclErtleﬁsﬁ s
. . "Fét(ﬁ soluble ¢ so lauf%on tent - 00
AT ST R A -
Tltratabl acid content 0.2
. [ L TSS/TA 04
HEE CA ’
& . . \%tanﬁnCcontent 0.6

A’F
. Number of seeds

CTIVI ual seed mass

FFRIRAE 0.05 K ERFEMIR HRIRAE 0.01 K EREFAAR.
* indicates significant correlation at P<<0.05; ** indicates highly significant correlation at P<<0.01.
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Fig. 4 Correlation and quality traits in fruit from different pollination combinations
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