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Table 1 The comparison of tree height and

trunk diameter between tetraploid and diploid Malus zumi

1 a4 Annual 2 a 4 Biennial
i W T WH T2
Ploid Tree height Trunk diameter Tree height  Trunk diameter
/em /mm /em /mm

%k Diploid  61.7+7.2Aa  7.6+1.2Aa 207.0+15.9Aa 16.6+1.9Aa

POfER Tetraploid 25.6+0.9Bb  5.5+1.6Bb  82.1+11.2Bb  9.7-+0.9Bb

EREFRFRR P<O0. 01 K3 /NEFRFRIR P<O. 05 KF 3 [/ —FI R 7] 5
HREZRBE, TH.

Notes: Capital letter expresses P<C0. 01 level;small letter expresses P<C0. 05 level;
significant differences treatments in the same column are indicated by different letters, the

same below.
2.2 Y AInAENTBRSE I S AR

HZ 2 AT, 5% HR AR L, DO A% 1R 3 8k A A
FRRE RN A B U 43 T R X R A 1. 796,16, 3% Al
9.3%, Mk s BB X BB 9. 1%, ML f E
E RN S T s A 2 o Ny N 1= N
128. 3% s {HL Y £ & B b B 58 A5 A /N 2 RS R

102

R2 NBEESZEEKGREBERENLILER

Table 2 The comparison of shoot types between
tetraploid and diploid Malus zumi

H 4 2R Shoot type .

b WH it
. . K i P53
Ploid Project Sum
Long shoot Medium shoot  Short shoot

ZAEE ¥R Quantity 6.0 6.1 9.7 22
Diploid  H.fi| Ratio/ % 27.5 28.1 44,4 100

pufER B Quantity 0.1 1.0 0.9 2
Tetraploid H.f] Ratio/ % 7.0 50. 0 43.0 100

25.5% . VLUK HET .
2.3 Y IR “BRIE G B AMER AR R
FH 2 3 W], “BR 38 F Y R A5 5 T Rl AR 4
o A A K BE R 1L 61 om, PO A i 1] B
1,12 cm, PUREHR Y )R B AR 7056, DOA%
TREIRE Bz AR, 1 a A2 6 mam HELE Ak U5 5 % HE S
R JERE AR5 0. 72 mm 1 0. 54 mm, PUREASE SR A 1
JE B R B R BN IR 1.3 A%, HFE 4 AT, DUk
“ERIE I S 1 B L B AR /N B LR A A i AR R,
FR O A BR 55 7V S 1) B LA R — A A B Y 55 %6,
TR AR AN AR A3 A2 X B A 1. 15 A5 113 5 (R D,
®3 MEFS-FEERE"BEEBEERNLELE

Table 3 The comparison of Branch-cortex ratio between
traploid and diploid Malus zumi
fte WERER EHREHRE BB 53 223
;{ i Diameter outside Diameter inside Bark thickness Branch-cortex
ol bark/mm bark/mm /mm ratio/ %
£k Diploid 6. 00+0. 20 5.4640.10Aa 0. 54-+0. 02Bb 9
pufE4E Tetraploid 6+40.2 5.28+40.10Bb  0.72+40. 10Aa 12

F4 NEESZEEREEBERILERI LR

Table 4  The comparison of lenticel traits between
tetraploid and diploid Malus zumi
R P2 B2
b . L HH
R Density Vertical diameter ~ Transverse
Ploid X Areas/ mm?
A e em™2 /mm diameter/ mm
ZA4%4k Diploid ~ 8.00+0. 24Aa 0. 64+0. 08a 0. 60+0. 05Bb 0. 30
pufE4k Tetraploid 4. 43+0. 66Bb 0. 63+0. 03a 0. 69+0. 09Aa 0. 34

2.4 BeAAIEXT BRI B AIE S M

12 5 AT, AR Rk 35 S TE G 4 A 1A /DN
TIZREE -SRI 5 T D05 APt T 68 48 0 447 A i B8,
PIEREIR . DA AR P I 58 AR R 24080/, 20531
JETAEIRIY 77968901 63%0 ., MHTEARER AR/, TUAE A
TEXTHRIY 8700, EMHER N, K —AEHAR) 1. 15 £5,

R5 MEGESZHEESRE"EBEMN ARSI

Table 5 The comparison of leaf morphology between
tetraploid and diploid Malus zumi
St RIS RS it 5 5 LoIZi1
lfl d Petiole Leaf length  Leaf width Leaf thickness Leaf shape
o length/cm /cm /cm /mm index

4%k Diploid ~ 1.9+0.2Aa 7.91+0.7Aa  4.6+0.5Aa 0.1340.01Ab 1.7140.09
POfEfR Tetraploid 1.2+0.2Bb  6.140.6Bb  4.14+0.4Bb 0.15+0.01Aa 1.49+0.10
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Table 6 The comparison of stomata morphology between
tetraploid and diploid Malus zumi
b Ik AL SILERE
1:: d Stomatal length Stomatal width Stomatal density
i
/ pm / pm / /[\ « mm 2
ZA%4% Diploid 16. 7+0. 73Bb 2. 8+0. 33Bb 400+25Aa
pufE4E Tetraploid 18.9+1. 14Aa 4.740. 41Aa 218+12Bb
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Table 7 The comparison of root morphology between
tetraploid and diploid Malus zumi
o —HMIRE RS BER>2 mm RE HAR>2 mm M
Ploid First lateral Second lateral Diameter™>2 mm Diameter™>2 mm
root numbers root numbers  root number thickness
— %A Diploid 4 132 18 3.69
pafEfk Tetraploid 6 218 10 2.76

3 itit 54t
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Effect of Chromosome Doubling on Morphological Characteristics of Malus zumi
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Abstract: Taking diploid Malus zumi as control, the changes of morphological characteristics of tetraploid Malus zumi
were studied. The results showed that the height and the diameter of trees were 41% and 72% of the control,

respectively. The number of the first and the second lateral roots were 1. 50 and 1. 65 times of the control, respectively.

The diameter of the backbone roots became lessened,and the number was 56% of the control. The number of the long,
medium and the short shoot was 1. 7%5,16. 3% and 9. 3% of the control. The thickness of the shoot bark was thicker and
1. 33 times of the control. The length and width of the leaf and the length of the petiole were 77%,89% and 63% of the

control,, respectively. The length and width of the stomatal were bigger,and 1. 13 and 1. 68 times of the control. However,

the density of the stomatal was 55% of the control. The diameter and the area of the lenticel were 1. 15 and 1. 13 times of

the control,however the density of the lenticel was55% of the control.

Key words: Malus zumi ;tetraploid;morphological characteristics
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