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The first section of this experiment investigatde tpropagation ofPasania
konishii. Layering, cutting, and grafting were practicedoRag percentage of layering
was low and demanded for a long period. The exparirof cutting among 14 months
indicated that cuttings were collected properlynfr&eptember to January, and the
higher rooting percentage occurred in February.rdheas no discrepancy of rooting
percentage among control or rooting stimulatortineats. Both juvenile and mature
shoots were able to develop roots. Survival peeggd of grafting were higher in
January, February, and March, and highest in Fejrua

The second sections were observation of bud dewedop flowering and fruiting
behavior, variation of nutrient and carbonhydraigetent.P. konishii sprouted in spring
and autumn, vegetative bud might develop on the sbaot in both season, so
inflorescence primordia could be observed on thieng@mnd autumn spouts. The curve
of growth from flower to fruit were fitted the dolebS model in diameter, height,
weight, and volume. Since there were no embryo dagsloped in the ovary, the pollen
tubes might stay in the base of style until emlsgo matured next year, and resumed
growth. As the result, the first S curve was depeient of flower and the second S
curve was development of fruit. Variation of nutiend carbonhydrate content related
to growth of P. konishii.

The third section were investigated the relatiopdietween seed weight and fruit
characteristics. The result indicated that seedjhteielated to fruit weight and fruit
volume. Some fruit characteristics could used aby eslection indicators. Among 16
selected trees, fruit weight, seed weight, andled#tio of the fruits were investigated.

We could found some trees had characteristicsgofirbit, big seed, and high edible ratio.
\Y
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Fig. 1. Layering rooting percentage disania konishii from May, 2008 to September,

20009.
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Fig. 2. Rooting percentage of cuttings Rdsania konishii from September, 2008 to
October, 2009. J: juvenile stem, M: mature stem; Gdhtrol, NAA: treatment
of 3000 ppm NAA, IBA: treatment of 3000 ppm IBA, MAIBA: treatment of

1500 ppm NAA and 1500 ppm IBA
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March, 2010.
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Bl 4. MfFf T SRR T A

T i)

Fig. 4. Scanning electronic microscope
photograph of bud oPasania konishii
in June, 2009. (Arrow indicated leaf

primordium. Bar=62.5 1 m)

Bl 5. nHFH T FRMERSE T <
1 2009% 9 " B2 FR(IP:
FRi B:#F%)

Fig. 5. Scanning electronic microscope

photograph of bud oPasania konishii
in September, 2009. (IP: Inflorescence
primordium B: Bracts Bar=25.Qu m)
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12000 120 5 B2 TRE(H B E

F 1)
Fig. 6. Scanning electronic microscope
photograph of bud oPasania konishii
in December, 2009. (Arrow indicated
leaf primordium. Bar=66.6¢ m)
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Fig. 7. Scanning electronic microscope
photograph of bud oPasania konishii

in March, 2010. (IP: Inflorescence
primordium B: Bracts Bar=38.4u m)
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Fig. 8. Scanning electronic microscope
photograph of bud oPasania konishii
in March, 2010. (*: Flower in
florescence Bar=95.24 m)

B 9. & X EHETAERWYAD
Fig. 9. Inflorescence primordium of
Pasania konishii.

B 10. | & N FHEzETCREEA, 2 0 d &
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Fig. 10. Staminate flower primordium of
Pasania  konishii  covered  with
bracts(B: bracts)
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Fig. 11 Various flower primordia on the
base of inflorescence bud #fasania
koni shii.




B 12. | & X pfz2iCy 2 & R
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Fig. 12. Staminate flower bud ¢fasania
konishii with stamen primordia

B 13. /] & X F TR, S o d F
Fe BB FH)

Fig. 13. Pistillate flower primordium of
Pasania konishii covered with bracts
(B: bracts)

B 14. ] & <
Y L

Fig. 14. Pistillate flower bud oPasania
konishii with carpel primordia
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R?=0.9995, P<0.0001

14 40

B. Autumr
121 Y= 2.543+10.154(1+ex7524/0425) s, D. Autumn
R?=0.9939, P<0.0001

/.
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Fig. 15. Diameter variation ¢fasania konishii from flower to mature fruit.
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Fig. 16. Height variation dPasania konishii from flower to mature fruit.
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Fig. 17. Weight variation dPasania konishii from flower to mature fruit.
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|A. Spring B.Autumn

y= 1.2625+ 55111.6( exp(-(x-46.6553).28154)) y= 1.0753+3.7539/(1+exp(-
R?=0.9653, P=0.0005

16.4127)/ 1.1514))

1R?=0.9461, P<0.0001
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Fig. 18. Volume variation dPasania konishii from flower to mature fruit.
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Fig. 19. Density variation dPasania konishii from flower to mature fruit.
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Table 1. Characters of seeddPakania konishii.

54 L B ERTERE S * £
(mm) (mm) (% B /% %) (9)

% iv% 38.24+0.80 21.61+1.24 0.565+0.027 11.44+1.38
F 1% 33.19+0.69 19.30+1.48 0.624+0.056 9.41+2.09

>#  35.71+2.73 21.15+1.40 0.590+0.052 10.43+1.99
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EHEE 1) BRI AT
Fig. 20. Stamen oPasania konishii. (A)Stamen of staminate flower. (B)Stamen of

pistillate flower.

Bl 21 [ & S FH2 g (A)Todk FiE et 3 (B)fmgr i s et 2 e 5
L (O e (D)isEEE itk

Fig. 21. Pollen ofPasania konishii. (A)Pollen landed on stigma of pistillate flowelr o
Pasania konishii. (B)Pollen enlarged after landadtle stigma. (C)Polar side of

pollen. (D)Pollen collected by dehydration.
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Fig. 22. Pistillate flower oPasania konishii. (A)Involucre and three style of pistillate
flower. (B)Top view of stigma. (C)The obvious apee of stigma.
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Fig. 23. Section of style ofPasania konishii. (A)Cross section of top style.
(B)Longitudinal section of style. (C)Cross sectminmiddle style. (D)Transmitting
tissue.
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Fig. 24. Florescence photographs of pollen tubewtiroof Pasania konishii.
(A)Branching of pollen tubes inside the style. (B)Gse plugs (arrow) of pollen

tubes.

B 25. & N AR s 2E Ry r ARTC3RE (B)RE15B 2 (&
Fig. 25. Longitudinal section of ovary Bfsania konishii. (A)Bloomed after 3 months.

(B)Bloomed after 15 months. (ES: embryo sac, egoiment)

33



B 26. & L pfw - ER2Z T s (A= "HE (B P ek ?

ik (C)= "4 E 244 (D)= ? s ¥ czfap

Fig. 26. Cross section of ovary of pistillate flau#oomed in previous year. (A)Sample
collected in June. (B)The integument developed imbryo sac. (C) Sample
collected in July. (D) The integument develope@mbryo sac. (ES: embryo sac, I:

integument, Ol: outer integument, II: inner integaut)

34



B 27. ) o N T {2 &3

Fig. 27. Mature embryo ofPasania konishii. (AM: apical meristem, LP: leaf

primordium, PC: procabium, CM: cortex meristem, R&t cap)
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Table 2. Nutrient content of leaves B&sania konishii amongdifferent months i

2008.
N P K Ca Mg Fe Mn Zn
Month
mg/g DW mg/kg DW

1 20.33 3.74 21.10 9.76 0.97 23.85 20.65 10.99

2 20.64 6.19 2192 1190 0.93 29.79 24.37 10.49

3 19.91 3.01 2482 8.62 0.68 20.11 18.81 10.78

4 20.71 7.78 31.52 712 121 19.01 18.45 12.32

5 21.25 6.36 28.05 9.12 1.16 18.71 18.13 11.33

6 21.84 2.66 31.08 L2y 115 21.43 17.78 10.77

7 19.77 10.28 2740 1477 1.34 22.24 28.35 12.35

8 21.30 10.68 26.96 8.42 1.10 19.01 23.27 11.38

9 17.17 6.07 2348 16.06 1.24 25.32 31.13 10.21
10 22.10 3.57 24.78 9.49 1.07 19.59 25.21 9.72
11 23.94 7.32 2333 1210 1.14 19.37 31.52 10.60
12 18.90 6.81 2259 12.06 1.22 26.71 27.37 18.25
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Table 3. Carbonhydrates content of leave$Padania konishii among different months

2008.
Soluble sugar Starch Carbonhydrates
Month
mg/g DW
1 55.78 16.62 72.40
2 47.83 17.42 65.25
3 34.35 18.00 52.35
4 14.13 19.05 33.18
5 24.72 18.32 43.04
6 25.69 18.04 43.72
7 26.65 18.21 44.86
8 28.33 18.22 46.55
9 33.15 18.00 51.15
10 17.94 18.24 36.18
11 42.78 17.94 60.72
12 34.11 17.64 51.75
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Table 4. Nutrient content of leaves Pésania konishii 'LK4', 'NCNU 2', and 'W8' in

December 20009.

N P K Ca Mg Fe Mn Zn

Plant
mg/g DW mg/kg DW

LK4 19.13 3.81 21.89 1247 0.86 22.68 23.23 10.00
NCNU 2 19.67 4.08 26.93 23.30 0.86 18.20 22.38 9.88

w8 18.59 4.35 30.00 27.18 0.71 19.01 39.34 23.31

# 5.2009# 12 7 -] & = £ #'LK4', 'NCNU 2' f='W8He R E P sk it £ 42 7 &
Table 5. Carbonhydrates content of leaveRashnia konishii 'LK4', 'NCNU 2', and

'W8' in December 20009.

Soluble sugar Starch Carbonhydrates
Plant
mg/g DW
LK4 51.51 17.76 69.27
NCNU 2 47.46 1.01 48.47
w8 51.51 17.42 68.92
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Fig. 28. Nitrogen content ¢fasania konishii leaves in 2008.
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Fig. 29. Phosphorus contentRdsania konishii leaves in 2008.
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Fig. 30. Potassium content Bésania konishii leaves in 2008.
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Fig. 31. Calcium content ¢fasania konishii leaves in 2008.
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Fig. 32. Magnesium content Bhsania konishii leaves in 2008.
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Fig. 33. Iron content dPasania konishii leaves in 2008.
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Fig. 34. Manganese contentfdsania konishii leaves in 2008.
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Fig. 35. Zinc content dPasania konishii leaves in 2008.
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Fig. 36. Carbonhydrates contentRafsania konishii leaves in 2008.
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Fig. 37. Relationship between seed weight and Waight inPasania konishii.

Y=25.446+1.892% = jF > 425" 2 R*=0.6369, P<0.0001
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Fig. 38. Relationship between seed weight and yalitme inPasania konishii.

Y=5.995+1.352x, R=0.6367, P<0.0001
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Fig. 39. Relationship between seed weight and fdigimeter inPasania konishii.

Y=18.7612+0.369x, R0.4858, P=0.0257
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Fig. 40. Relationship between seed weight and fieigght inPasania konishii.

Y=6.821+1.662x R’=0.5784, P=0.0142
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Fig. 41. Relationship between edible seed ratiofamtidiameter, height, ratio between
diameter and height, weight and voluméasania konishii.
The relationship between edible seed ratio and fliimeter : Y=32.783-27.087x,%80.1786; The
relationship between edible seed ratio and friigtite Y=19.631- 1.908x, &3.324&% The relationship
between edible seed ratio and fruit ratio betwdameter and height : Y=1.681-1.257X=R.1179:The
relationship between edible seed ratio and fruighte Y=32.783-20.116x, &0.1755; The relationship

between edible seed ratio and fruit volume : Y=00-86.746x, R=0.1723
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Fig. 42. Distribution of pair between fruit weigdmd seed weight iRasania konishii.
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Table. 6. Fruit weight, seed weight, and seed editio in 16 labeled plants Basania

konishii.

Plant No. Fruit weight (g) Seed weight (g) Edible ratio (%)
Al 8.28+1.04 1.93+0.49 23.19+4.23
A2 7.40+1.47 0.72+0.10 10.22+1.76
A3 9.00+3.19 0.77+0.42 8.39+1.54
A4 8.19+0.27 1.72+0.15 21.46+1.23
Bl 7.82+1.00 1.21+0.30 16.77+4.25
B2 8.71+1.04 1.534+0.24 18.96+3.24
B3 8.35+2.09 1.42+0.47 17.55+2.21
B4 8.33+2.81 1.55+0.36 19.89+2.65
C1l 8.22+1.45 1.72+0.68 21.65+7.17
C2 8.01+1.11 1.42+0.30 18.42+2.02
C3 8.63+1.26 1.26+0.30 15.27+8.55

LTX 8.29+1.66 1.26+0.30 15.39+4.79
NT2 12.63+2.89 1.56+0.38 12.66+2.03
NT9 11.03+1.47 1.21+0.25 11.43+2.18
NT10 12.06+2.53 2.01+0.53 17.59+8.23
SD1 12.27+0.43 1.40+0.09 11.24+1.56
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Abstract

Pasania konishii (Hay.) Schottky seeds were collected in Yuchih area Nantou County in
2006 and 2007. The seeds were treated with scarification and cold stratification. Germination
rate was investigated every week, survival plant rate were recorded. Result indicated that there
were significant effect in both treatment of scarification and stratification. But the germination
rate of seeds after treated with 2 months cold stratification were 47.9%, higher than the rate of
control which was 27.2%. The best germination rate was 59.72% that cold stratified for 10
months. Mean day of germination were shorter as the cold stratification time longer, but the
plant survival rate was decreased after 14 months cold stratification. Treatment of scarification
in the same stratification time can lead into shorter germination time but less plant survival rate
than non-scarification seeds. Thick shell of Pasania konishii seed didn’t lead into mechanical
barrier of germination. The slight dormancy can be overcome by at least 2 months cold
stratification, but cold stratification should be not more than 1 year.
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Table 1 Effects of scarification and cold stratification on seed germination of

Pasania konishii

B R 7GR MGT *
(%) 22 1Y (Days)
Bl
L5 CEHIR) 51.8a" 46.7 a 52.7a 739a
BA5 41.6b 31.3a 58.5a 72.7a
RS TERERFE(H)
0 27.2¢ 48.3a 70.8a 1579a
2 479D 35.6a 54.7 ab 83.6b
4 56.6 a 443 a 57.8a 54.1 bed
6 475D 38.1a 59.2a 76.1 bc
10 574 a 443 a 52.9 ab 38.8 cd
14 43.3Db 23.3a 38.2b 29.1d
Source P value
Main effect
Scarification (S) 0.0002 0.0847 0.2272 0.9113
Cold stratification (C) <0.0001 0.6200 0.0141 <0.0000
Interaction
S*C 0.0026 0.5311 0.0439 0.8470
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X : MGT ('mean germination time ) : SEEHEZE H 8
w A — AT A AR R T S S F RPA A SRR ASEEN T RSB i 5% 722 FEEE 7K

# - Number within same main factor and same column with same letters has non-significant difference

according to Ducans’ multiple range test for 5% level.
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Table 2 Analysis result of scarification and stratification on germination rate and
planting rate of Pasania konishii

— R e .
T A
Y5 0 31.45de 23.73cd 51.64bcd 171.63a
() 2 55.32ab 39.89ab 62.50abcd 71.98¢cd
4 59.03a 47.32a 74.00abcd 54.08cd
6 50.05abc 39.92ab 57.10bcd 74.83cd
10 54.97ab 43.54ab 58.01bcd 40.45¢cd
14 59.72a 35.78abc 42.63cd 30.20d
B 0 22.91e 22.91cd 90.00a 144.15ab
2 40.53cd 31.42hc 68.00abc 95.75bc
4 54.22ab 41.34ab 66.50abc 54.08cd
6 45.00bc 36.19abc 61.21abcd 59.11cd
10 59.88a 45.00ab 55.23bcd 40.00cd
14 27.11e 10.73d 33.75d 28.00d

o AR BTE R TEFRAMEEE - RRREIE RSBz 5% REE K -
Number within same column with same letters has non-significant difference according to
Ducans’ multiple range test for 5% level.
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Fig. 1 Effect of cold stractification durations on seed germination of Pasania konishii.
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Fig. 1 Effect of scarification and cold stractification on seed germination of Pasania
konishii.
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Abstract

Pasania konishii (Hay.) Schottky seeds were sown under outdoor condition in Taipei city
for 320 days and passed through a winter, the percentage of seed germination, which root
growth and longer than two times of seed diameter, was only 55%, and epicotyl emergence
ratio was only 30%. While seed germination ratio and epicotyl emergence ratio of those
removed the woody pericarp, were getting higher to 90%, no matter whether they had cold
stratified or not. Although cold stratification could enhanced seed germination to 70%, but the
epicotyl emergence rate was still only 30%. The results show that some factors in both embryo
and woody pericarp of P. konishii seeds affected seed germination and epicotyl emergence rate
of seed. Woody pericarp had both physical barrier and biological inhibition, and embryo had
biological inhibition only, and P. konishii seed should had epicotyl dormancy. Removed the
distal end woody pericarp of P. konishii seed could promote seed germination and reduce mean
germination days too, but not totally the same efficacy as those removed whole of the woody
pericarp. After seed germinated, 25/20°C (day/night temperature) could facilitate epicotyl
growth.
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Table 1 Effects of cold stratification and woody pericarp removed on Pasania konishii seed
germination and seedling growth

woody pericarp removed intact nuts
o no L no
stratification e stratification oL
stratification stratification
germination rate (%) 93.33+5.77 89.26+11.13 70.00+14.14 55.00+7.07
mean germination time (days) 11.98+0.93 16.67+0.46 87.94+£10.69  158.27+41.10

mean seedling time(days)jk i FfE] 38.51+1.87 71.60+24.65 126.34+24.52  160.00+£46.67

seedling survival rate (%)

for total seeds 90.00+5.00 75.76£7.70 30.00+0.00 30.00+14.14
for germinated seed 96.48+3.06 84.87+4.50 73.33£9.43 48.75+15.19
plant height (cm) 17.23+0.71 12.20+0.26 13.55+0.04 12.64+0.96
number of leaves 17.00+2.00 13.00+0.00 11.00+3.00 15.00+3.00
100

germination rate (%)

20 A

o (0 month; without pericarp
m 0 month; intact nut
10 4 o 2 months; without pericarp
o 2 months; intact nut
0 T T T T T T

T T T T T T T T T T T T T T T T T T T T T
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=

Fig. 1 Effects of cold stratification and woody pericarp removed on seed
germination of Pasania konishii.
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Fig. 2 Effects of cold stratification and woody pericarp removed on epicotyl
emergence of germinated Pasania konishii seeds.
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with cold stratification and woody pericarp removed.
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Table 2 Effect of woody pericarp removed position and stratification on

germination rate and mean germination time on Pasania konishii seed

root germination rate

mean germination time

treatments (days)
without pericarp & 86.67+12.64 25.52+17.76
0 month stratification
il i
distal end clipped & 37.78+7.70 46.47+23.47
0 month stratification
intact nuts & - 8.89+10.18 74.3349.24
0 month stratification
- .
without pericarp & 93.06+3.40 9.35+1.47
2 month stratification
distal end clipped & 70.00+4.71 40.00+18.00
2 month stratification
intact nuts & 8.89+3.85 37.71+18.01

2 month stratification
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Fig. 4 Effect of cold stratification, woody pericarp removed and distal end
clipped on seed germination of Pasania konishii.
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Fig. 5 Effect of day/night temperature on epicotyl height of Pasania konishii

seedling.

- 245 -



REEEESE BRtEE Bt f—+2M

B (2008) ZAHRER - /NERA AN -
B R EE M i o B3 By T A e LB RO NS R G

SRR R RS ERR R R gy Ak pe 2 R AIRBR R -
T =R QI I 15 02 e R Iy T [ A - HE T B MR T TS5 2 8 P9 S RS R
A RE KNP B R 1 o2 AR R Y 2 DL B EEE RS BE 20~25C 2
BEgs > BRMERBRTRFE L MMEER PSR o (R R SR > B
A RTHEHMER < B2 B - KRS E 5 B o

M AR - SR R R REE S o (H

EE B

1. ZHETR - 2005 - HARIREZTI 49:36-39 - 2. K175 - 2005 o PYRE S} BFS W AR A B B
TAERBEHSEPRE R - BIZEE RS KRS RE LRI - 3. RiH5EE - 2006 - HhE L2
@y 7:511-529 - 4. =HIBES - 2004 - B EZE 50:515-520 - 5. =BESH - 2008 - RIE2E
% 56(10,11,12):197-204 - 6. FEHH - 2004 - B BHEY Z 2 4FTIEQ™ ed) - (EHHEIT
HIR(ZARRRRERR) - 7. AW - 2008 - BIEE SR 425:26-35 - 8. FHHy o 1960 - Z AL
HEYEZES LB T2 K2 EEBBEEHITT p. 602, 608 9. Garcia-Gusano, M., P. Martinez-Gomez
and F. Dicenta. 2004. Sci. Horti. 99:363-370. 10. Hopper, G. M. et al., 1985. Forest Sci. 31:31-39.
11. Martinez-Gomez, P. and F. Dicenta. 2001. Scientia Hort. 91:51-58. 12. Soylu, A. and U. Serdar.
2000. Acta Hort. 538:483-488. 13. Tilki, F. and C. U. Alptekin. 2006. New Forests 32:243-251.

- 246 -



