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Phenotypic Diversity of Fruit Bearing Characters in Zanthoxylum planispinum var. dingtanensis
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Abstract: Taking Zanthoxylum planispinum var. dingtanensis occurring in valley area of Huajiang, Guizhou
Province as research object, 32 individual plants in 3 populations were sampled based on altitude and slope
direction. Nine phenotypic traits were investigated by using multi-comparison, coefficient of variation (C.
V) ,correlation analysis and cluster analysis to understand the diversity of fruiting characters, variation fea-
tures within and between populations. The results showed that there were significant differences among the
populations and individuals. The C. V of 9 traits ranged from 17. 36% to 50. 96% , with an average of
29.81% ,and the order of average C. V for 9 phenotypic traits was in the order of fruit density (47.56%)>
fruit numbers (44. 43%) >> fruited position length of branches (33. 71%) >> ear transverse diameter
(28.5%) > branch diameter (25. 21%) > ear longitudinal diameter (24. 61%) > branch aspect ratio
(22.45% ) >length-width ratio of ear (21. 23%) >>ear density (20. 20%), the stabilities of ear’s length-
width ratio and density were higher than those of other traits. Based on the correlation analysis,there were
no significant correlation between the ear and bearing branch traits. The cluster analysis of 9 phenotypic
characters from 32 individuals showed that there was no spatial specificity of bearing characters in Z.
planispinum var. dingtanensis populations. The present study provided a scientific basis for the evaluation
and use of germplasm resources,and genetic improvement of Z. planispinum var. dingtanensis.
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Table 1 The mean value and standard deviation of phenotypic traits of 3 populations in Zanthoxylum planispinum var. dingtanensis

E3 Bidk

L R R R P . o muas BE BAREEE
5 mm /mm Kt it wpger CREER SRR /mam KK /Cheem D

/(e em®) KE/ em
SJZ 41.88+10.85a 31.2449.86b  1.40+0. 36a 35.7%16.4b 3.84%1.96b  66.96+22.17a 8.69%2.05a 74.51E£16.77a 0.25%0.05a
MG 42.61+9.5%9a  34.47+8.44a 1.26£0. 23c 41.0+16. 1a 3.404+1,47¢  52.82£20.19b  8.0742.12b  68.134+15.89b 0.26+0.06a
CEY 40.17+10.21b 30.95+9. 34b 1.34+0.27b 37.74+18.1b 4,234+2.05a  56.24+16.75b 8.94+2.31a 67.824+14.78b 0.27+0.05a

T AN T B 35 ] — AR A2 R W) B4 i) 22 53 1 3 (P<C0. 05, F IR . RZ M E e AN W% . SIZ MG CEY 35 5604 Bl 5t & = FFE N R I8 B MR 5t & R TA T
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Table 2 The C. V of phenotypic traits from 3 populations in Z. planispinum var. dingtanensis /%
ek
é =) Lo . M AA
BE O mk mme R Rl R HA b R B L
SRS RN RR®E WMaKE AR I R
SJZ 25.92 31.57 25.68 46. 09 50. 96 33.12 23.61 22.51 20.97 31.16
MG 22.51 24.50 17.83 39. 26 43.21 38.23 26.22 23.32 22.27 28.59
CEY 25.41 30. 19 20.19 47.93 48.51 29.79 25.79 21.79 17. 36 29. 66
S 24.61 28.75 21.23 44,43 47.56 33.71 25.21 22.54 20. 20 29. 81
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Table 3 The mean value and standard deviation of phenotypic traits among individuals within populations in Z. planispinum var. dingtanensis

sy AR SRS R %1@ %E%*i N +>‘Z%S‘A§% R B
/mm /mm K FRL A A /(D s em ™) F A K BE/ em BE/(D e em D)

Iz 1 38.83+13. 27hc 31.77414.36abc  1.37£0.73bed  38.2£17. 8ab 4,67+1.45a 84.67414.19ab 0.25+0. 05hc
2 41,64+8. 41abe 31.154+6.91abe  1.36+0.25¢cd 40,2+ 14. 1a 4,084+ 1,58abe  100.42+11.02a 0.2340.03cd

3 39.43+12. 52be 31.124+11.9abe 1,340, 43cd 35.5419. lab 4,1942. 02abe 80.62415.58b 0.22%0. 05cd

4 43.02410.33abc  30.8447.47abc  1.4440.37bc 35.6+12. 3ab 3.67+1.36abed  45.50410.67e 0.25+0. 04be

5 43.77+9. 25abe 27.57+7. 46¢ 1.64+0. 32a 31.2+11.9b 4,03+1. Tlabe 67.48+15. 70bcd 0.2070. 04d

6 47,5048, 56a 31.74+8.85abe  1.56+0.31ab 36.0+12. 2ab 3.29+1.63cd 46.07+11.93e 0.24+0.03cd

7 44,2347, 68ab 32.92+4. 86ab 1.3640. 26cd 34.5+8. 7ab 2.91+0.9d 68.48+15.79bcd 0.21+0.03cd

8 39.6148.55bc 28.47+7.87be 1. 4440, 23be 31.8+12.9b 3.91+1. 6abed 55.83422. 18cde 0.3140.07a

9 38.56411.41c 28.9348. 6he 1.3640.27cd 29.8+15.7h 3.74+1.51abed  57.67413. dcde 0.29+0. 04ab

10 42.74411.31abe  35.65+11.21a 1.2440.29d 12.6+20.3a 3.45+1, 85hed 54.00+19. 81de 0.24+0. 04cd

11 42,914 14, 05abe  35.024 14, 7a 1.3240. 38cd 41.3+18a 4,044+2, 87abe 68.92418. 46bcd 0.31740. 04a

12 39,3447, 22bc 29.83+7.37hc 1.3540. 18cd 34,9411, 4ab 1.30+1. 76ab 73.83426. 86bc 0.22%+0.02cd

MG 1 35.16+7.02d 28.6546. 14d 1.2540. 2¢ 33.2+12. 9cd 4.57+1.43a 53.10%13. 75abc 0.284+0.05a

2 45,2848, 43ab 36.0047. 43ab 1.2740. 15be 43.6+12.3b 3.09+1. 22¢d 37.37+14.59c¢ 0.297+0.06a

3 44,724+12.93ab 38.13+11.51ab  1.2040.19¢ 51.7+19. 2a 3.52+1he 50.58+9. 23abc 0.19+0.03b

4 47.1248.09a 35.00+7. 03be 1.3740. 2ab 39.2+13. 3he 2.77+1.11d 47.83413. 25he 0.2740.06a

5 39,2347, 15¢d 28.59+5.78d 1.3940. 2a 29.2+8.1d 3.80+1.34b 71.9249.08a 0.23+0.06ab

6 39.2648.37cd 32.20+8 cd 1.2540.23¢ 39, 2+ 16bc 3.88+1.45h 53.08+11. 19abc 0.24+0.06ab

7 42,1748, 46bc 34.494+6. 69bc 1.2440. 24c¢ 42.1+12.5b 3.52+1.52he 46. 67412, 08he 0.297+0.06a

8 43.204+11.01abe  36.26+9.07ab 1.2240.31c 39,4+13. 8be 3.04+1.49c¢d 66.83+5. 49ab 0.25+0.07ab

9 45,2948, 34ab 36.7447.08ab 1.25+0. 20¢ 41.9+16.8b 2.67+0.9d 58.67+9. 09abc 0.24%0.02ab

10 44, 8148.93ab 38.94+7.66a 1.1840. 24c¢ 51.0+15.1a 3.06%0. 95¢d 42.1745.58¢ 0.287+0.04a

CEY 1 37.98£9.27cde 32.07+£8.79bd 1.2140. 24cd 39.2413be 4,45+2.05¢ 68.00%+19, 06a 0.23+0.01c
2 35.07+5. 49¢ 25.8446. 951 1.4140. 26ab 34,1+14. 1he 5.81+1.68ab 44, 25415, 86d 0.28=+0. 05ahc

3 39.9349. 2bed 30, 7447, 26cde 1.3240. 25be 41.1£15.2b 4.434+1.78¢ 45.00+6. 75cd 0.2640. 04be

4 37.65+4.98bede 26,7148, 31ef 1.49+0. 32a 32.9+11. 1he 4.91+2. 1c 62.17+14. 88abc 0.27=0. 03abe

5 41,89+12. 16bc 33.64+8. 64ab 1.25+0. 2cd 33.8417. 4he 2.8140.9d 65.25+27. 63ab 0.3240.04a

6 43.3649.16b 33.74+8.05ab 1.3240. 28be 40,617, 2be 3.35+1.67d 46.87+7.96cd 0.2520. 04be

7 41, 42411, 24be 35.42+9. 5ab 1.19+0.23d 35.0+10. 3be 2.77+1.07d 55.17419.45abed  0.28+0.07ab

8 36.80+8.97de 28.67+9. 25def 1.33+0. 24bc 36. 0£16. 6be 4.93+1.96bc 68.75%9.5a 0.240. 02be

9 52.65+8. 28a 37.35+9.11a 1.4740.31a 53.9+18a 3.05+1.18d 57.17+11.37abed  0.25%0.03be

10 35.3049.39 24,9049, 02f 1.4640.21a 31.8+11.7¢ 5.99+2.13a 49,7545, 44bed 0.2740.07be
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Table 4 The C. V of phenotypic traits among individuals within populations of Z. planispinum var. dingtanensis %
e Rl Rl SR & s &S &S
%5 K A o o . - Yk AR .o "
HUOORBE SRR U TR S T T

SIZ 24.6246.13 29.59+8.61 23.95410.57 40.37+8.68 41.07£6.44 25.4648.49 18.74+5.04 22.0149.04 15.74+4.34

MG

20.8143.66 22.0743.54 17.1743.78 34.15+5.02 36.84£6.25 20.7449.13 18.36+4.57 16.96+7.60 19.85+5.02

CEY 22.03%5.44 23.7741.84 18.79£2.27 38.60E£6.78 39.2846.22 24.20x10.76 18.18£7.40 16.86%5.01 13.07%5.23
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Table 5 Correlation coefficient matrix among phenotypic traits of Z. planispinum var. dingtanensis

2 i iy & e - g
Pk P A v g A R o
REK 1
REETE 0. 7427 1
R 0.061 —0.598" * 1
SRR B 0.622%* 0.811**  —0.427** 1
SR AR % B —0.786** —0.793" " 0.326 —0.381" 1
WS R —0.197 —0.186 0.102 —0. 242 0.154 1
REH & ER 0.198 0. 081 —0.384% 0. 049 0.023 0.247 1
ALK TELL —0. 281 —0.101 —0.144 —0.225 0.127 0.763%* —0.420" 1
S R R —0.155 —0.006 —0.175 —0.121 —0.017 —0.312 —0. 252 —0. 144 1

v % FoRM R IE(P<C0.01), * FoR I F A 56 (P<C0.05),
3 5tk
ST VT M X 3 A TR 76 HRURE 1A 285 52 PR 1
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St [ B gt il PR R N R SRR R ) 45
TR AEHL 3 AN BEAR O AN MR 07378 5 ROk
29. 81 % » J FH SR B (44, 43%0) F1 SR R R ks % BE
(45. 76 00) A8 57 ZR BB R s B W Lt (21, 23 %6) FHI
SR SR (20. 20 20) 48 5 R BRI FEAR ST
A9 AR P O R E . R TE L R
TE A5 — A U2 B0, 2 45 SR b 5 R R 11 st
R RHAE 5 H AR 58 h A RS S Z W R
TR A R R R AR MR i 2 ae — 3
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