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Table 1. Effects of different organic matter on polted seedling of roots development of Sugar apple

Fu min Chicken Hei liuh Gen Tai Yand mau Tai fair

[tem Su manure Vang yuan  maw fair No.1l
Vigorous v v v
Roots Fine v v v v v v
development Lightly weak
Veak
Vigorous
Plants Fine v v v A

development Lightly weak
Weak
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Table 2. Effects of different pruning method on polted seedling of roots development of

sugar apple

Treatments
[tem Heavy pruning Medium pruning  Lightly pruning  Unpruning (CK)
Vigorous v
Fine v v v
Lightly weak v v v

Veak
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Table 3. Investigation of different pruning method on polted seedling of horticultual

characterics of sugar apple

Treatments
[tem Heavy pruning Medium pruning Lightly pruning Unpruning (CK)
Bud date 25 22 17 14
Seedling height (cm) 92~137 80~116 75~92 70~102
*(45) (43) (45) (45)
Seedling Width (cn) 62~124 60~98 57~88 50~58

*FHOONBTFREKREESE
Note: ( ) represents the height during plantation.
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Table 4. Analysis of soil components of Sugar apple orchard

[tem pH Organic matter P,0, K.0 Cal Mgo
(%) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
Normal orchard 6.4 1.3 719.1 284.4 7846 291.1
Unusual orchard 4.7 1.6 985.1 470.0 3758 130.0
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Table 5. Analysis of leaves component content of Sugar apple

Item N P K Ca Mg Fe Mn Cu Zn
% ppm
Normal leaves 3.444 0,349 1.40 0.429 0.225 43.30 4321.7 33.65 38.3
Unusual leaves 3.038 0.288 1.60 0.507 0.203 46.35 407.5 23.10 22.7
Provisional 3.0 0.18 1.50 0.500 0.170 25.00 50.0 8.00 8.0

standard { { { { { { { § {
4.0 0.22 2.00 0.700 0.800 45.00 350.0 16.00 40.0

() B St B £ DK BEL B0 HE RN R R AR B SRR > SRR B IR 79555 30H o
HEASH  EHEKEYEEN Y EFEMEM > PRRKETREGE » LWERE
B eRES > MAFEAZBERAKY EREBERE  Cax FRBIDY EHAEEK
&> MIEHEREELNE > BEERZCuURIZ RSN ERER > BLaRUEE
HERERREER -
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Table 6. Analysis of leaves component content of Sugar apple

Item N P K Ca Mg Fe Mn Cu In B

% ppm
Normal leaves 3.18 0.097 1.11 1.121 0.259 33.8 108.35 8.35 17.55 22.40
Unusual leaves 2.30 0.100 1.37 1.300 0.258 42.5 97.90 14.85 28.00 16.63
Provisional 3.00 0.180 1.50 0.500 0.170 25.0 50.0 8.00 8.00 20.00
standard § { { § § § § § § {
4.00 0.220 2.00 0.700 0.800 45.0 350.0 16.00 40.00 60.00

CMEEHES - BRHANARBLABLCRE  RBEEH © 79455 30H o
RGN E¥KRAEEFRYEFEMT > N> Pr K> BEGREIE » FHH
AFERFETAGRRERS MCax SR ER R REEF GBS | EXER®
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Table 7. Analysis of leaves component content of Sugar apple

Item N P K Ca Mg Fe Mn Cu Zn B

% ppm
Normal leaves 2.09 0.086 1.30 1.24 0.222 44.3  136.47 10.45 13.55 3.67
Unusual leaves 2.66 0.104 1.37 1.02 0.270 41.9 61.25 15.45 27.15 10.45
Provisional 3.00 0.180 1.50 0.50 0.170 25.0 50.00 8.00 8.00 20.00
standard § { { { { { { § { {
4.00 0.220 2.00 0.70 0.800 45.0 350.00 16.00 40.00 60.00
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Table 8. Analysis of different pruning method of leaves component content of sugar apple normal orchard

Treatments N P K Ca Mg Fe Mn Cu Zn B
% ppm
A-a-1 3.69 0.21 1.6 0.39 0.21 45.21 37.0 17.81 41.50 16.20
A-a-2 4.12 0.15 1.4 1.07 0.14 46.03 44.6 14.96 25.70 14.23
A-b-1 3.54 0.23 1.1 0.76 0.19 36.14 88.2 21.05 21.54 11.89
A-b-2 4,07 0.24 1.2 0.64 0.24 42.15 141.3 15.92 22.45 12.47
B-a-1 3.25 0.34 1.8 0.76 0.17 40.19 59.2 16.07 25.90 18.60
B-a-2 3.16 0.27 1.5 1.37 0.13  35.81 82.4 14.08 17.67 25.70
B-b-1 4.24 0.18 1.5 0.71 0.19  48.17 52.2 15.11 37.51 29.00
B-b-2 4.70 0.07 1.7 0.65 0.21 41.90 69.4 22.54 42.07 31.25
C-a-1 3.87 0.44 1.4 0.74 0.13 46.35  87.5 20.05 22.90 17.58
C-a-2 4.09 0.29 1.5 0.88 0.15  44.19 72.4 17.65 25.66 11.18
C-b-1 3.96 0.25 1.2 0.63 0.17 40.31 136.5 20.75 32.45 13.20
C-b-2 3.75 0.37 1.2 0.79 0.26 43.90 39.7 15.45 18.16 18.11
D---1 4.32 0.21 1.4 0.22 0.19 38.45 47.3 14.85 16.35 22.40
D---2 3.21 0.22 1.8 0.25 0.24 32.07 48.9 35.07 33.77  36.90
D---3 3.64 0.25 2.1 0.47 0.14 3455 105.4 22.97 29.05 12.84
D---4 3.03 0.27 1.7 0.40 0.22 22,19 51.3 11.70 40.18 18.60
Provisional 3.00 0.18 1.5 0.50 0.17 25.00 50.0 8.00 8.00 10.00
standard | | | | | | | | | |

-4.00 0.22 2.0 0.70 0.80 45.00 350.0 16.00  40.00 60.00

2k Note : A : 587 Heavy pruning B : 18 Medium pruning C : 5557 Lightly pruning
D-1.2: N E BT H unpruning and remain leaf.
D-3.4: TMEEI T H E [ unpruning and off leaf.
a: M8 B B EEF remain of shoot and leaf. b . & & off shoot.

RN~ BHEHRTERELEBY HEZE K=&

Table 9. Analysis of different pruning method of leaves component content of sugar apple unusual orchard

Treatments N P K Ca Mg Fe Mn Cu Zn B
% ppm
A-a-1 2.85 0.39 1.6 0.52 0.20 35.1 79.6 3.75 33.50 7.26
A-a-2 3.08 0.42 1.7 1.90 0.25 36.9 49.1 3.78 35.71 7.60
A-b-1 3.54 0.31 1.9 0.49 0.18 42.7  39.3 2.45 32.35 8.00
A-b-2 2.76 0.27 1.4 0.50 0.18 46.2 51.2 3.70 43.20 8.36
B-a-1 2.69 0.28 1.6 0.62 0.17 44.4 49.6 15.30  32.00 8.71
B-a-2 2.88 0.37 1.7 1.92 0.14 34.0 105.0 16.28 44.71 9.27
B-b-1 2.25 0.26 1.4 0.65 0.17 27.6 131.9 25.20 37.95 9.77
B-b-2 3.84 0.45 1.5 0.72 0.13 30.1 67.4 22.10 35.24 10.09
C-a-1 3.00 0.30 1.9 0.85 0.20 26.4 62.5 22.20 35.88 10.38
C-a-2 2.56 0.22 1.6 0.67 0.19 357 88.6 29.55 25.20 10.69
C-b-1 3.10 0.33 1.5 0,58 0.24 32.8 53.2 25.45 32.40 11.01
C-b-2 3.12 0.28 1.2 0.62 0.28 38.4 44.6 24,30 30.20 11.41
D---1 2.41 0.22 1.8 0.70 0.18 36.6 77.7 16.00 31.85 11.87
D---2 2.65 0.33 1.8 0.40 0.20 28.7 82.0 25.20 28.00 12.25
D---3 3.53 0.29 2.4 0.49 0.19 41,9 61.2 23.00 24.45 12.62
D---4 2.17 0.47 1.7 0.50 0.27 44.0 52.4 19.70 23.60 10.86
Provisional 3.00 0.18 1.5 0.5 0.17 25.0  50.0 8.00 8.00 10.00
standard | I | | | | | | | I
4,00 0.22 2.0 0.7 0.80 45.0 350.0 16.00 40.00 60.00

#: Note : [6F%/\ o See Table 8.
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Table 10. Analysis of different pruning method of leaves component content of sugar apple normal

orchard
Treatments N P K Ca Mg Fe Mn Cu Zn B
% ppm

A-a-1 3.21 0.47 1.6 0.58 0.14 38.49 87.4 14.28 26.40 18.40
A-a-2 3.09 0.21 1.7 0.78 0.11 65.63 65.4 13.15 23.80 20.60
A-b-1 2.75 0.49 1.3 1.23 0.16 46.21 77.6 19.18 20.10 15.95
A-b-2 3.13 0.34 1.8 0.79 0.13 39.47 115.2 21.11 20.50 14.66
B-a-1 2.76 0.45 1.7 0.96 0.15 46.70 120.4 16.54 18.90 21.70
B-a-2 2.89 0.24 1.6 1.24 0.23 41.00 40.4 22.49 14.20 22.48
B-b-1 3.15  0.46 1.5 0.78 0.25 66.55 39.7 15.12 21.54 28.00
B-b-2 2.85 0.3 1.6 0.86 0.17 51.17 134.1 22,61 22,11 17.50
C-a-1 2.58 0.21 1.8 0.85 0.15 49.22 66.0 20.88 21.89 34.20
C-a-2 2.65 0.28 1.4 0.78 0.28 61.10 51.7 16.49 25.10 25.49
C-b-1 2.70  0.29 1.7 1.25 0.22 57.25 76.5 27.06 21.45 36.35
C-b-2 2.89 0.47 1.7 0.66 0.19 69.77 49.6 20.85 12.88 18.30
D---1 3.51 0.24 1.5 0.69 0.24 48.29 81.5 12.35 11.69 24.50
D---2 2.80 0.34 1.9 0.63 0.17 26.44 112.9  8.42 20.06 37.00
D---3 2.88 0.28 2.6 0.78 0.21 36.75 71.5 14.50 12.45 15.69
D---4 3.18 0.38 1.5 0.66 0.19 48.00 60.4 17.25 14.16 23.78
Provisional 3.00 0.18 1.5 0.50 0.17 25.00 50.0  8.00 8.00 10.00
standard | | | | | i | | \

4.00 0.22 2.0 0.70 0.80 45,00 350.0 16.00 40.00 60.00

#F Note : [@3/\ © See Table 8.
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Table 11. Analysis of different pruning method of leaves component content of sugar apple unusual

orchard
Treatments N P K Ca Mg Fe Mn Cu In B
% ppm

A-a-1 2.70 0.28 1.8 0.55 0.25 30.0 92.0 11.50 24.70 9.20
A-a-2 3.15 0.54 1.4 0.62 0.23 40.7 66.8 13.75  22.10 10.15
A-b-1 2.60 0.40 1.7 0.47 0.23 40.9 75.4 14.60  25.60 12.04
A-b-2 2.58 0.19 1.5 0.76  0.22 42.7 48.3 11.84 30.00 10.90
B-a-1 3.10 0.22 1.9 0.65 0.18 32.1 59.6 14.10 18.65 12.44
B-a-2 2.55 0.46 1.9 0.84 0.29 24.5 1124 16.37 20.05 14.15
B-b-1 2.75 0.35 1.6 0.82 0.24 18.9 96.8  22.40 16.60 11.00
B-b-2 3.65 0.28 1.8 0.44 0.19 44.8 72.8 19.54 19.05 15.05
C-a-1 3.42  0.17 1.3 0.49 0.26 40.1 66.6 12.10  21.05 14.00
C-a-2 3.15 0.18 1.7 0.68 0.20 38.5 105.1 10.70 14.75  12.05
C-b-1 3.05 0.3 1.5 0.58 0.15 22.7 62.1 14.00 16.00 9.85
C-b-2 2.87 0.30 1.4 054 0.19 25.0 44.4 11.50 15.15 15.45
D---1 3.60 0.25 1.7 0.72 0.23 29.7  82.7 16.45 16.50 13.00
D---2 2.77 0.18 1.9 0.66 0.27 40.1 96.5 18.66 11.75 16.63
D---3 2.89 0.24 2.4 0.84 0.18 3.6 75.4 10.07 18.24 18.15
D---4 “3.15 0.36 1.4 0.60 0.25 26.4  48.1 15.66 21.12  11.25
Provisional 3.00 0.18 1.5 0,50 0.17 25.0 50.0 8.00 8.00 10.00
standard | | \ | | | | l I |

400 0.22 2.0 070 0.8 45.0 350.0 16.00 40.00 60.00

#t Note : [6]5 /\ © See Table 8.
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Table 12. Investigation of normal plant on fibrous roots length of sugar apple -- the trend on

southeast of soil profile

Earth distance Trunk distance (cm)
(cm) 0~30 30~60 60~90 90~120 120~150 150~180 180~210 Total
0~ 30 64 87 181 144 *55 210 165 906
30 ~ 60 79 61 *24 111 79 *29 78 461
60 ~ 90 5 15 63 * 49 11 17 160
90 ~120 * * * * 8 * 14 22
120 ~150 * * * * * * * 0
Total 148 163 268 255 191 250 274 1549

i BEAERE30X30X 30 cm + 52 RS o
Data of each unit reveals the length of fibrous roots within the earth of 30x30x30 cm .

*RTRBREBAEVEER S o

*: represents none or few of fibrous roots spread.

Rt= > BHHEFEERBRRREFAE--HiERLHE

Table 18. Investigation of normal plant on fibrous roots length of sugar apple -- the trend on

northwest of soil profile

Earth distance Trunk distance (cm)
(cm) 0~30 30~60 60~90 90~120 120~150 150~180 180~210 Total
0~ 30 44 112 95 180 165 254 140 990
30 ~ 60 88 140 185 74 * 117 205 809
60 ~ 90 20 * 11 * * 25 14 70
90 ~120 7 * * * 22 * 15 44
120 ~150 * * * 5 * * * 5
Total 159 252 280 254 187 396 374 1918

& [F3F+ = o See Table 12.
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Table 14. Investigation of unusual plant on fibrous roots length of sugar apple -- the trend on

southeast of soil profile

Earth distance Trunk distance (cm)
(cm) 0~30 30~60 60~90 90~120 120~150 150~180 180~210 Total
0~ 30 -- -- 15 52 40 24 -- 131
30 ~ 60 -- -- 37 * -- * 17 54
60 ~ 90 * * - - * _ * -
90 ~120 -- -- 12 * 6 * -- 18
120 ~150 * * * -- * -- * -~
Total -- -- 64 52 46 24 17 203

g . @3+ o See Table 12.

F+A - FHEREERBERRERAE --AHILEEEE
Table 15. Investigation of unusual plant on fibrous roots length of sugar apple -- the trend on

northwest of soil profile

Earth distance Trunk distance (cm)
(cm) 0~30 30~60 60~90 90~120 120~150 150~180 180~210 Total
0~ 3 . -- 20 32 * 58 -- 10 120
30 ~ 60 -- -- 46 13 -- * 15 74
60 ~ 90 * * -- 20 * * * 20
90 ~120 -- -- * * -- -- -- o
120 ~150 * * * P * i * -
Total -- -- 78 33 58 -- 25 214

g . [F#F -+ o See Table 12.

BAERREE ZER DB BEE YR (0.01 M pH 7.5 ERH (1 g/10 mD) » #AEEE » LIS
EEEHEEERRESEEL S L FEREREYK L

HERTAVLSHERET > POFE R EEK > K LD 3HBEE > B 19F 8H MR
ERESESHEEE S AP MAE KI0E B RBITEREZRTRER  SHBRBEREKREE
R M REBREERE -

RT+A - BHRELHBREEERE

Table 16. Observation of seedling on virus like inculationing of sugar apple

Inculationing date Grafting date Investigated date Appearance
(YM) (Y/N) ()
78/5 78/11 79/8 Normal
78/5 79/2 79/8 Normal

79/2 79/3 79/8 Normal
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REAR AR S R R O R BB R RO TREEETE » S MEE EHTENE
J B 55 Phellinus noxius, Ganoderma australe, Ganoderma tropicum, Rigidoporus mycuoporus,
Fomitella supina . Pseudomonas solanecearam © £ 1 Phellinus noxiusf B E R E G H
wEEM > HEREER12~35C > ICCUTAER  E¥E > HHERHAEEG o
SRBRGEFE

PEFERNEAAMBEECRERBRBIBREEHETEZYR 915 FE - HkE
WEEE > KEFE > BREHBEBEERVESE  RANERFE—SHAE -

2ERR

LEfERE 1976 A AEERMERBRDH WA PEEEWRE 25 @D 214~
226 °
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Studies on Physiological Barrier of Sugar Apples

Cheng-Shan Yang, Huey-Ling Lee and Maw-Sheng Jang

Taitung District Agricultural Improvement Station

ABSTRACT

In order to find out the cause for sugar apple plants’ abnormal growth and disbudding,
etc.. We grafted virus-attacked abnormal leaves on some sugar apple plants. Then, after
cut-grafting, we observed the leaves and analyzed the soil contents. The primary result shows
that the contents of some microelements in the leaves are less than those in normal leaves.
But the analysis of soil contents does not prove the grafting of virusattacked leaves to be the
cause. Therefore, a further research is necessary to find aut the cause. As for the research in
pot plants’ root growth with different organic fertilizers and the influence of topping degree
on above-ground roots and underground roots, we are carrying it out continuously. Howeyer,
the roots of the abnormal plants which show underdeveloped root growth, fower loose roots
(commonly known as white roots) and even seriously abnormal above-ground root growth,
were dry or rotten; some were even soattered with fungi. After separating the grafted plants
for culturing, it is found that the abnormal root growth was resulted from some pathogenic

fungi.

Key words: sugar apple, bud, physiological barrier.



