FLaTHE F4H MR MO K24 (B RBL 22 IR Vol.47, No.4

2023 47 1 Journal of Nanjing Forestry University ( Natural Sciences Edition) Jul., 2023

B EAaBELEERHREZESIEN
B e EEE E KB CBEAR L EERE kA

(LEEMYARZE, B IARAL R A H PO, B EZRL A FEMRFR, LA B %,210037;
2V B RAAAARFEH R, TR AL 850000)

?ﬁﬁ:« (B M ERTARTAMREREN 20 N AT HERREER HTEG0NGT0, VB & B HAR
TRNRAERAREEREL, AR TR R AR AR ﬂjrﬁz%o [ﬁ&]mmuﬁﬁ%ﬂﬁ%ﬁ%)ﬁ
AR E B R I E 21 N E RN R LA NSRRI KA A E-FEE S
ZMEE S FANNE TN TR, B ERRE RPER RFAEE FEEE BRRE WFRE TS
MOAEEERY THER EEECAHE BRLFMERILE 2 A METHAN LT ESTN, [ER]#K
HSERAMBRAEWMI TERFERD, RAZH, R ER /N, BRLEMK, U1 THRLEE R
A BT EERARERA;HE I SERREA, R3S HREM; E0 1 STEREMY R T EEREA
EREBEW3 THLZCHERE ;KU | SHRILMERIEA, HHWTFELEELE(P<0.05) R EF
(P<O.01) EHRK AR ARAE-HEE RBN IR 5, [ER]20 AT LT HBERANREER
EZRVNE HABTHALEARN BT RBEFE EFARNNREGFTZRUE, M%iF@%ﬂl’fﬁiE
MERFFHRELTFE, NEALSRNGE-HEE RE, BT 1 SNEEREEZANSREREE, TH
Bl A, EH,
KRR B M R AR S EMEER TR
HE 5 £S5 :5665.4 ERFRETD ;A FR RS ( FIREAR S ) #RIREG (0SID) ;
X E S 1000-2006( 2023 ) 04-0073-08

Comprehensive evaluation on important traits of wild pomegranate fruits from Tibet
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Abstract: [ Objective] The fruit samples of 21 wild pomegranate plants collected in the dry-hot valley area of Tibet were
comprehensively analyzed and evaluated to provide information for phenotypic database of wild pomegranate germplasms
and provide scientific basis for breeding excellent pomegranate varieties. [ Method ] The fruit external and internal
qualities of 21 pomegranate samples were determined by vernier caliper, electronic balance, texture analyzer and
anthrone colorimetry, and the correlation analysis was carried out. Based on the comprehensive evaluation methods
including ‘ reasonable satisfaction’ and multidimensional value theory, 12 indexes, such as single fruit weight, fruit
shape index, peel thickness, seed hardness, 100-aril weight, seed yield, soluble sugar content, soluble solids content,
titratable acid content, vitamin C content, sugar-acid ratio and solid-acid ratio were selected to analyze and evaluate
comprehensively. [ Result] The fruit shape index of Gebu 5 was the largest. Junyong 1 had the smallest single fruit
weight, the thinnest peel, the smallest 100-aril weight, and the lowest sugar-acid ratio. The peel thickness of Zela 1 was
the largest; Changxi 1 had the largest 100-aril weight; the seed yield of Yeba 1 was the highest while Gula 3 the lowest.

The content of soluble solids and soluble sugar in Gula 1 was the highest. Changxi 3 had the highest vitamin C content;
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sugar-acid ratio and solid-acid ratio of Zhula 1 were the largest. Correlations between some indexes were significant ( P<

0.05) or extremely significant (P < 0.01) positive or negative. The highest synthetic * reasonable satisfaction’ was

Zhula 1. [ Conclusion ] The fruit qualities of 21 wild pomegranate samples were significantly different. Most of wild

pomegranates were characterized by small fruit, hard seed and high content of acids, indicating a rich genetic variability

of wild pomegranate resources at the phenotypic level. According to the results of final synthetic

‘ reasonable-

satisfaction’ , the overall fruit external and internal quality traits of Zhula 1 are optimal, which can be used as resources

for introduction and selective breeding.

Keywords : Punica granatum ( pomegranate) ; fruit quality; correlation analysis; multidimensional value theory; Tibet
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Table 1 List of wild pomegranate names, collection sites, location and elevation information in Tibet

Eras? FARRA R mp SRAE e KR R/ m
No. name laste collection site latitude ( N) longitude (E) altitude
1 [ 15 Anba 1 [izEi) SRR B A 29°02'25.889 9” 97°58'58.191 1” 2322.84
2 2[4 35 Anba 3 [i78hd FEIEL A2t 28°22'18.055 1" 98°27'09.136 8" 2 364.00
3 EVH 15 Changxi 1 il S B B vu AT 28°22'18.055 2" 98°27'09.136 8" 1791.26
4 B4 35 Changxi 3 PR LB U R 28°22'19.412 3" 98°27'12.146 4" 1 783.68
5 B 75 4 5 Changxi 4 TR E S EL B ik 28°22'12.878 4" 98°27'11.534 3" 1 838.79
6 XS4 Dengxu & SR BB VA 28°26'35.725 1" 98°27'25.664 4" 1 798.06
7 }675 4 %5 Gebu 4 & FEIH ELAR A A 28°36/39.834 0" 98°27'08.211 6" 2314.93
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' BARRAR % KA B #4H PR 33/ m
No. name taste collection site latitude (N) longitude ( E) altitude
8 A 55 Gebu 5 iy ZEIH ELARAT AT 28°36'39.834 0" 98°27'08.211 6" 2 329.89
9 Wi 15 Gula 1 iy SRR EL R 29°01'13.918 7" 97°57'09.093 5" 2374.35
10 W 3% Gula 3 [i7d e RN AT 29°01'12.964 8" 97°57'30.448 8" 2 376.82
11 ZEHH 15 Junyong 1 i e o B AT 29°51'24.451 2" 97°25'27.411 6" 2 699.71
12 ZEHH 3 %5 Junyong 3 iz e 5 B AT 29°5119.008 0" 97°25'05.433 6" 2 609.86
13 ZEH 4 5 Junyong 4 iy ZETT B R 29°51'23.641 2" 97°25'22.371 6" 2 732.00
14 L 1% Yeba 1 R N\ B e A 29°52'45.447 6" 97°22'47.722 8" 2 661.81
15 L2 % Yeba 2 i3 N\ B e A 29°52'43.471 2" 97°16'51.337 2" 2 637.02
16 M 3 %5 Yeba 3 i J\J5 Bt A 29°5243.478 4" 97°22'53.166 0" 2 709.42
17 WIHE 145 Zela 1 iy S EL AT 28°29'31.236 0" 98°27'16.343 9" 2 053.30
18 WL 3 5 Zela 3 iy ZEIE EL AT 28°29'29.198 4" 98°27'08.330 4" 2 082.00
19 WL 4 5 Zela 4 fi& SRRV IlE AN 28°29'24.518 4" 98°27'09.252 0" 2 008.00
20 BH1 15 Zhula 1 it 22 B R AT 28°4411.194 8" 98°26'21.793 0" 2 125.50
21 B 2 5 Zhula 2 [id L LR AT 28°44'10.579 2" 98°26'21.012 0" 2 118.41
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Fig. 1 Comparative analysis on the appearance quality of wild pomegranate fruits
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Fig. 2 Comparison and analysis of the internal quality of wild pomegranate fruits
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Table 2 Correlation coefficients of 12 indicators

F8H% index  SFW FSI PT SH HGW RS SS TSS TA vC SS/TA  TSS/TA
SFW 1.00

FSI 0.97*" 1.00

PT 096" 093" 1.00

SH 0.22 0.08 0.44™ 1.00

HGW 0.45* 0.52" 0.41 -0.14 1.00

RS 0.28 0.34 0.25 -0.12 0.17 1.00

SS -0.45"" -0.35 -0.31 0.01 -0.06 -0.20 1.00

TSS -0.21 -0.23 -0.27 -0.15 0.17 -0.11 -0.07 1.00

TA 0.06 0.14 -0.01 -0.37 0.27 0.19 -0.25 0.54"" 1.00

vC -0.15 -0.16 -0.16 -0.05 0.23 -0.57**  0.31 0.35 -0.09 1.00

SS/TA -0.07 -0.10 -0.10 -0.27 -0.23 0.34 -0.22 -0.04 047* -0.72"" 1.00

TSS/TA -0.17 -0.16 -0.10 0.13 0.08 -0.33 -0.04 0.16 0.13 0.18 -0.27 1.00

H SFW. B AL single fruit weight ; FSL R IEAEEL fruit shape index; PT. 317 JEBE percarp thinckness ; SH RIS seed hardness; HGW. H
BLIE HE hundred-grain weight ; RS. HAF3R seed rate; SS. AJPEME soluble sugar; TSS. AT M [EFE 4 total soluble solid;.; TA.TI i E R titratable
acid ;VC.?ﬁ?i—t? C Vitamin C; SS/TA KR [t the ratio of sugar to acid; TSS/TA. the ratio of solid to acid, * ﬂ%ﬂ?ﬁ%*ﬁi( P<0.05), = = /R
WA (P<0.01) * . represented a significant correlation( P<0.05) , # * . represented an extremely significantly correlation( P<0.01). F[f],
The same below.
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Table 3 The weight values of 12 indicontors

FEH8 index SFW FSI PT SH HGW RS SS TSS TA vC SS/TA TSS/TA
BEMH weight  0.042  0.036  0.040  0.042 0.038 0.038 0.060 0.100 0.132  0.082  0.195 0.195
2.5 “SE-FEEMEENEBRESTEN Hofly, Sy fes B 1S M 1Sl B R

B R T A R AR RS (R R S R AR FE 3 5, 4Ok 0. 10,
4) T LUE W BRI 1 SR, 8 0.76, B Y BRI
A B e, U BREL 15 80 B BT
x4 HEABSE-REE" SN

Table 4 The results of “Reasonableness and Satisfaction Index” analysis of wild pomegranate

$ﬁi B sew B PT SH O HGW RS sS TS TA VG SYTA TSS/TA ¥ HEH rank
ii 11% 0.79 030 045 094 054 034 060 002 065 087 019 0.5 040 3
iﬁzg 040 050 087 059 024 063 060 034 030 041 007 006 030 14
B 1=

0.47 0.20 0.50 0.60 1.00 0.15 0.14 0.54 0.88 0.05 0.28 0.51 0.45 2

Changxi 1
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$zﬂjﬁ_ﬂ SFW  FSI PT SH HGW RS SS TsSS TA VG SS/TA TSS/TA V. #E# rank
7535
. . 0.41 0.00 0.59 0.27 0.75 0.61 0.14 0.00 0.57 1.00 0.08 0.11 0.31 13
Changxi 3
=} =)
%‘E 4 7 0.70 0.44 0.64 0.49 0.66 0.78 0.48 0.65 0.36 0.33 0.07 0.09 0.35 6
Changxi 4
AV
0.57 0.45 0.72 0.76 0.55 0.66 0.37 0.66 0.40 0.00 0.07 0.10 0.32 11
Dengxu
o
:ﬁf}itﬁ 0.94 0.34 0.34 1.00 0.36 0.68 0.31 0.24 0.57 0.36 0.11 0.13 0.34 9
- ==}
Tff)p 5577 0.63 1.00 0.54 0.56 0.27 0.68 0.00 0.12 0.29 0.92 0.01 0.04 0.28 16
€ebu
2 =]
Ej; 11 7 0.41 0.46 0.18 0.79 0.44 0.65 0.51 1.00 0.23 0.18 0.05 0.08 0.32 12
=
zﬁz‘ ;’ 7 0.33 0.04 0.42 0.56 0.39 0.00 0.60 0.07 0.40 0.02 0.10 0.06 0.20 19
==}
15 0.00 0.34 1.00 0.54 0.00 0.65 0.11 0.72 0.06 0.56 0.00 0.04 0.24 18
Junyong 1
=}
35 0.41 0.11 0.33 0.00 0.06 0.59 0.37 0.13 0.00 0.05 0.02 0.00 0.10 21
Junyong 3
o o
45 0.41 0.29 0.51 0.22 0.12 0.73 0.26 0.49 0.20 0.59 0.03 0.05 0.24 17
Junyong 4
It ==}
Yfillﬁ 0.19 0.44 0.83 0.58 0.15 1.00 1.00 0.55 0.41 0.43 0.15 0.10 0.38 4
eb:
u =}
Ytizzj? 0.66 0.63 0.57 0.34 0.42 0.64 0.93 0.09 0.46 0.56 0.15 0.08 0.35 7
e 3
Yeba 3 0.49 0.25 0.66 0.31 0.26 0.46 0.99 0.55 0.30 0.77 0.11 0.07 0.35 5
i 1 =
iif:‘ll 7 0.71 0.16 0.00 0.63 0.60 0.11 0.55 0.93 0.17 0.26 0.05 0.07 0.28 15
njFr 3 2
25333 7 0.38 0.66 0.62 0.12 0.59 0.45 0.38 0.35 0.62 0.43 0.14 0.17 0.34 8
WL 4 5
Zela 4 1.00 0.68 0.56 0.81 0.28 0.57 0.06 0.40 0.44 0.59 0.04 0.10 0.33 10
S =)
iiﬂl_allj? 0.39 0.16 0.86 0.71 0.56 0.59 0.68 0.27 1.00 0.49 1.00 1.00 0.76 1
=]
S 2 5 0.58 0.12 0.81 0.67 0.67 0.81 0.29 0.02 0.11 0.05 0.02 0.01 0.19 20
Zhula 2
. . N 45.28~69.40 mm, 1L K 41.12 ~ 66. 78 mm,
3 9% ik

H, 25 B VAN IR ARV 20K R VR TP A5 LAWY
I F R RN TR S N K R N DN
PEB 7 5 9 X E Bk ( Prunus persica ) | % %
(Ananas comosus ) FIARERr M Bk (Actinidia arguta)
() SRS it SBTAE EB DAY, H T IR 7 A R SR S A B
PEH 5 A i DL RS BT T 45 i ]
Motk 22 540k 1 3 (P<0.05) 5 22 R/ AR R
FICAREL, AT 0. 82~ 1. 01, A BEIE L RIE , 5235
SRR SE AN PRI D A R R BT
BN, U/ NUR S E(REZAR 150 g) , #ifE

Thakur 22 BF 5% & 0= T h7 E LU T 6 AN ]
b DX B A A R R B R BTl 53. 40~ 83.50 g,
BEAZ R 41.70 ~ 62. 80 mm , 5 ASHF I 45 F AR .
TENTE S 5T 5 T, A OCHF A= A R i ml v vE DR 4 &
= # 2 R iB, Sharma AT S s A
12.00% ~ 17. 00% , Thakur 2" 238 K 15. 40% ~
16. 50% , 1M Khadivi 2520 % P05 A 45 89 1% ] 1 v
BIEY) & 9. 30% ~ 27. 00% , & A R F b X
BT A= A AR B AT R R A B O R A
20. 08% , AHHFFE VG i s X A HEF A A 98 %) T
B &N 13.97% ~20. 08% , 5 FE ANEFAE A1 48
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AR BT PINL, A5 < VU RO A BRI E AR 5 25 5T 79

A T T A A e Y R R — 3

EN =R/ C I BUDONIT A S ER P A N E g
A A R A i B R S P R DG A3 A RN 2 R
B, IR &30 BB R 2 4E N (A 45 5 1)
Jrids xb 21 AP AEARRFEAR R 12 AR, #4745
BV, AN FHOCHE T 45 R R, DR Ay FR A
FAAE I (P<0. 05) Bl 8.3 (P<0.01) 1IEAH X5k
ARG, AT A2 TR 5 M R L S A i 35 AR A O, i B
SN A AR R I 11 ) 32 B PR 22 T R R o, 1T
AL PR A O RS B 3 XS AR AR $
HH FRBHTR LA SR PPN 2R 52 XK 1) E 298 A, S TR B
ib v, TR A A, KR AR B, R
AU (Malus domestica) Fd A5 8L & 3, B
SRR B R 5 M N — RO ARG {H AT L
B 5 A R AR SR A PILIR 7 e 2RI,
A E AR OB S R — E R LR 2R 52
YRR, A TC 12 58 4 AR AR AR S ELIE (R it XUBR | 7]
TR P 2R S v TR R RTIRR A SR IR T XRS5,
KRR TREF RS E DY S A
PR B F e B BRPL 1 5 B AR 244 3
To WKL, B A A R S B s MR AR
S AR ) B R ST it ST 22 S WD Sk, AN [R) A AR A BE
AHXS A ST SAFAE— 8 BIAH I

i 3 B A A Ay SR B B IR O
B R S B A —F BT B,
HEE A HERRL 1 5 BT 1 SHIEE 1 SRR
S it AR ASE T A P B A A R A B 1 T
RIEARE)™ 4 3 5 (ZE40 1.3 A1 4 SRS i
B2 TE i R S0 BRI R T AR ) I R R
SSRGS A5 1 B B it
FREA X, By T8 e 45 )R 05 3,
A J5 R L B RN R TAESAEAS AR T 3 R i WL
G5 oM, BAE A SR 554 R X et — 2D i, 2 i
YT AR BN E RS TR E

25 b TG R A A R A TRV ]
A T I XU B R P ZE B e A DX, R B A A A
oI5 ¢ 5T R SR S R A AR S RIS, U AR
FRER AL IRPRL ok 1 AR B A 10 5 B A A A8 1]
LR T 2%
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