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Breeding report of a new table Phyllanthus emblica cultivar Liitianyougan
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Abstract: Phyllanthus emblica L. is one of important fruit crops with both medicinal and edible values.
Currently, fresh variety of P. emblica has high economic benefit and great development potential. Here-
in, Liitianyougan, a new table variety of P. emblica with excellent traits, was selected from the wild
seedling population. In 2013, a native population of P. emblica with different traits was first discovered
in Hekou Town, Liihe county, Shanwei City. After many years of field investigation and quality assess-
ment, the fruits from a single plant line was found, which was named as No. 2 tree, whose fruit was big-
ger than other varieties, and had strong aftertaste and light astringency. Due to its high quality and great
potential in the market, No. 2 tree was grafted on wild seedling rootstocks for further field trials in
2014. Through 3 generations of continuous observation on the growth and fruiting habits of grafted
seedlings, its offsprings showed stable economic characteristics and high-yield performance with good
fruit quality, and its genetic stability was confirmed by inter simple sequence repeat (ISSR) analysis.
During 2018—2021, the regional trials were carried out in three different cities including Shanwei, Jiey-
ang and Shantou, and the growth and fruiting habits of No. 2 tree were stable with good performance.
In November 2023, it was released as Liitianyougan with the registration code of Yuepingguo 20230009
after the validation by the Guangdong Provincial Crop Variety Examination and Approval Committee.
Litianyougan is a fresh-eating variety of P. emblica. The tree vigor is strong with erect shape. The color
of bark is gray-brown, the old branches are offwhite with round-punctiform pores, while the new shoot

is slender with dense longitudinal textures. The leaf is imparipinnate, young leaf is yellow-green, and
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mature leaf is dark green, leathery and rectangular in shape. The flowers are white with six petals. The
inflorescence of Liitianyougan is cymes composed of many male flowers and one female flower or all
male flowers. The fruit is oblate and smooth with visible ribs, the peel of immature fruit is blueish-
green while the peel of mature fruit is yellowish-green, the pulp is light-green, crisp and slagging, with
strong aftertaste, and its astringency is slight. The single fruit mass is 11.0 g, with the maximum of
17.34 g. The fruit shape index is 0.78 and the edible rate is 92.6%. The soluble solid content is 9.44%,
the total sugar content is 7.2 g- 100 g'', the titrable acid content is 10.81 g-kg', and the vitamin C con-
tent is 294.0 mg - 100 g''. In Chaoshan area of Guangdong, the fruit ripens from early October to early
November, belonging to the late-maturing variety type. The maturity and fruiting periods are long, and
the physiological fruit drop is not obvious. It has large fruit, high yield, good marketability and strong

adaptability. Due to high easiness to manage and cultivate, it is suitable for cultivation in Guangdong

and similar climate areas.
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Fig.1 A new P. emblica cultivar Liitianyougan

2014 4F N BER VO SRARB SR AE el , I HL s
JEARCVID PR i BT R FF AR s 2016 - FF 46, X
MV G AR R 4% w2 8 LA B B v2 40,
BB LT 2 RGN EOR I, 4 1l B g8 5 AR
I RE PR FF RERT B AR R AR 2 R, SR IR AR
2018—2022 “E7E U1 17 485 BH 77  ili 3k 11 55 b 3k 47
DX 3 it Fofr b A ke, vk JFE SR S () ml v P [T T 4 4
AR ORI E R - AW 2 R S5 AL B i s AT A
DN, 3% 4552 22 4 T i) W 52 R o5 Joi 20 AT 45 SRR B, St L ek
HAEK 5, W E 20T, B RE, BA R
T, 3 PR 5, FLR S TR R, TR GE R AR
o] H A, p R . 2022 4F 10 il B R
75,2023 4 11 il KA REY S EH e R R4
HE , 8 4 ek HH (a5 95 PR 20230009) .

2 R TEE
o 5 G I H R — AT A H T R, YRR

R EH M A B AL R Rl 2k
H B R sk B ARl AN A

9 H S5 R H 7 Bl R 2 Ag B B, R B CTAB
EAEEUE R H DNA, 2 8N K EHE L K 2 UBC
A 96 2551 FF , Tk th 10 2k 2 A M B4k
TE BT ISSR 519 F T i M o 745 58 (51 51 L3R
Do FIH1Z 10 25 ISSR 51 #0555 A [R5 H -+ F4 it DNA

=1 ke 10 £ ISSR 5149
Table 1 Selected 10 ISSR primers

510 SIFHI(5-30
Primer number Primer sequence (5'-3")

809 AGA GAG AGA GAG AGA GG
825 ACACACACACACACACT
826 ACA CAC ACA CACACACC
827 ACA CAC ACACACACACG
841 GAG AGA GAG AGA GAG AYC
851 GTG TGT GTG TGT GTG TYG
857 ACA CACACA CACACACYG
888 BDB CAC ACA CACACACA
890 VHV GTG TGT GTG TGT GT
891 HVH TGT GTG TGT GTG TG

Note: N = (A,G,C,T); Y = (C,T); D = (A,G,T) (i.e. not C); V= (A,C,
G) (i.e. not T).
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A. Amplification bands of 841 primer; B. Amplification bands of 890 and 891 primer; C. Cluster map of different Phyllanthus emblica varieties.

C1. Shanghuxianyougan; C2. Aizhongyougan; C3. Tuzhongyougan; C4. Liitianyougan; C5. Parent tree; C6. Zhenzhuyougan; C7. Bengkanyougan;

C8. Baiyuyougan; C9. Shitouyougan; C10. Boliyougan; C11. Shibingyougan; C12. Liuyuebaiyougan; V0,V1,V2 and V3 represent the parent tree and

offspring of Liitianyougan.
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Fig. 2 Genetic stability, polymorphism and cluster analysis of Liitianyougan and other varieties
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Table 2 Comparison of fruit characteristics of Liitianyougan and Tuzhongyougan

o R R iz Bt RIBHEH KRR - W
i . . L . 5 & o
. Single fruit ~ Longitudinal Transverse Fruit shape Kernel Number Fruit edible
Cultivar . . . Seed mass/g
mass/g diameter/mm diameter/mm index mass/g of seeds rate/%
ZEHMH Litianyougan 11.00 22.85 29.30 0.78 0.82 6 0.026 92.6
LA H Tuzhongyougan 7.30 9.53 21.43 0.84 0.76 6 0.019 89.7
R3 ZEBEHSEMHERIREREEER
Table 3 Comparison of fruit sensory characteristics of Liitianyougan and Tuzhongyougan

hi RIgER R KA HAUN Rk 21N E R S LS
Cultivar Fruit shape  Pericarp Pulp Astringent  Sour Aftertaste  Seed
S HH i [ % BEER L OGTEH P22 Qi 1l N i B Hhag w =W, Tl e SR AR (0
Liitianyougan Oblate Yellow-green,smooth  Light green, crisp Light Medium Strong Prismatoidal, seed coat

andslagging black brown
BEvLIMINED LY TR DL Rare R B E & H w =R R T
Tuzhongyougan Suborbicular Yellow-green,smooth Light green, crisp Deep Deep Strong Prismatoidal, seed

and light slagging coat yellowish-brown
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Table 4 Comparison of fruit quality between Liitianyougan and Tuzhongyougan
wCRT wHEERO wlE D wOEERD , wCAlHERR) wlHT)  wCHET 4D
o o S X wHERE . .
it il [ TEY) Vitamin C  Total sugar Reducing su- Titratable Titratable ~ Crude
. . Sucrose content/ . .
Cultivar Soluble solids content/ content/ gar content/ (2100 & acid content/ acid content/ fibre content/
content/% (mg-100g" (g-100g") (g-100g" £ & (g-kg" (mg-g" %

2% i H Littianyougan 9.44 294.0 72 0.28 10.81 8.66 1.0
L FiHH Tuzhongyougan  10.50 332.0 5.9 0.28 19.52 14.40 1.3
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