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Table 1. The characteristics of palm ash dilution

| EC Nutrient content (ppm)
Treatment pH mel
ds ™) K Na Ca Mg
A 6.5 111.6 1.3 94 12.1 3.1
B 6.9 183.2 14.7 10.1 12.3 33
C 6.8 155.2 5.4 9.8 11.7 33
D 6.7 155.8 3.8 10.2 11.6 34

'A: Water (Control); B: Organic potassium fertilizer solution at 150-fold dilution; C: Organic potassium fertilizer
solution at 300-fold dilution; D: Organic potassium fertilizer solution at 450-fold dilution.
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Table 2. The effect of microorganism treatment on the growth of water bamboo mother stem after

planting 30 and 60 days
: , Plant Height Number of Leaflength Leaf width Number of
DAP"  Treatment SPAD
(cm) Buds (cm) (cm) Leaves
A 30.8 b’ 1.5¢ 18.6b 1.7a 2790 23a
30 B 29.3b 2.8 ab 18.0b 1.7a 338a 25a
C 32.8b 25D 21.1b 1.7a 32.7 ab 25a
D 40.1a 35a 26.5a 1.7a 39.0a 25a
A 70.5¢ 1.7b 50.7 ¢ 13b 189a 33b
60 B 113.5a 30a 914a 2.1a 15.8b 4.7 a
C 83.5ab 27a 64.70b 140 20.1a 40a
D 100.5 a 33a 74.7b 19a 16.0b 4.7a

" DAP: days after planting.

2 A: Pure Water, B: Trichoderma solution at 100 fold dilution, C: Trichoderma with chitin fermentation broth at 100
fold dilution, D: Bacillus solution at 100 fold dilution.

3 The same lowercase letters in the same column and DAP are not significantly different at the 5% level of
probability by LSD test.
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Fig. 1. The growth of the water bamboo mother stem after the treatment with respective microorganisms.
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(A: Water, B: Trichoderma, C: Trichoderma-+chitin fermention solution, D: Bacillus

amyloliquefaciens)
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Table 3. Effects of applying silicon calcium on soil properties and elemental contents in the water

bamboo fields
EC (1:5) oM Element content (ppm)
Treatment pH 1
dSm (%) P K Ca Mg
Before application 5.05 0.05 3.8 107.7 68.7 263.5 52.3
Control 5.15 0.09 34 99.0 44.6 268.6 92.6
Silicon calcium 5.13 0.10 3.7 83.0 58.8 408.0 90.4
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Table 4. The effect of applying silicon calcium on the growth and development of water bamboo

Plant height Leaflength Leafwidth  Sheath length Number of  Yield

Treat t

FEAmEnt em) (cm) (cm) (cm) tillers (Kg/0.1 ha)
Control 2153 2! 1313 b 3.2a 55.8 2 16.1b 1603.6 b
Treatment 2204 a 1349 a 34a 57.0a 18.1a 1820.1 a

! The same lowercase letters in the same column are not significantly different at the 5% level of probability by
T-test.
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Table 5. Effects of top-dressing soybean meal on plant growth and shoot weight of water bamboo in the

1* harvesting season

Sample Plant Leaf Leaf Number No shelling  Shelling  Number

collecting Treatment’  height length width of SPAD bamboo bamboo of

time' (cm) (cm) (cm) leaves weight (g) weight (g) tillers

Early Control 213.8 a° 1378 a 391a 50a 494 a 141.8a 65.6a 11.6a

Treatment 200.8 b 1374 a 3.67a 4.7 a 46.6 a 130.0 a 473 a 10.7 a

Middle Control 2159a 1360 a 4.08 a 57a 445 a 150.6 a 48.1a 234a

Treatment 208.2 b 135.1a 391 a 53a 43.5a 141.0a 63.5a 244 a

Last Control 197.7 a 130.7 a 2.80a 49a 42.7 a 843 a 357a 21.6a

Treatment 176.3 b 126.6 a 2.69 a 45a 428 a 69.8 a 30.2a 16.6 a

! Samples collected on the 10™ day(early), 30" day(middle) and 50" day(last) after harvest.
2 Control, commercial organic fertilizers; Treatment, soybean meal top-dressing.
* The same lowercase letters in the same column are not significantly different at the 5% level of probability by T-test.
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Table 6. Effects of top-dressing soybean meal on plant growth and shoot weight of water bamboo in the
2" harvesting season

Sample Plant Leaf Leaf Number No shelling  Shelling  Number

collecting Treatment’  height length width of SPAD bamboo bamboo of
time' (cm) (cm) (cm) leaves weight (g) weight (g) tillers

Farly Control 170.72>° 1113 a 278 a 52a 402 a 1099b 45.6a 33.8a

Treatment 162.3 a 110.6 a 3.16a 44a 40.3 a 119.2 a 499 a 25.6b

Middle Control 1522 a 102.7 a 224 a 44a 384 a 6590 335D 244 a

Treatment 152.1a 100.6a  235a 4.7 a 384 a 8l.6a 43.0a 19.5b

Last Control 147.1a 102.8a 2.14a 42a 352 a 60.3 b 28.8b 93b

Treatment 1374 a 100.5 a 2.08 a 45a 42.5a 73.0a 343 a 12.6 a
! Samples collected on the 10™ day(early), 30" day(middle) and 50" day(last) after harvest.
% Control, commercial organic fertilizers; Treatment, soybean meal top-dressing.

? The same lowercase letters in the same column are not significantly different at the 5% level of probability by T-test.
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| Bamboo total soluble sugar (%)
O Bamboo starch (%)
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Fig. 2. The content of total soluble sugar and starch in the leaves and shoots of water bamboo after
applying soybean meal. Control, commercial organic fertilizers; Treatment, soybean meal
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Fig. 3. Effects of different types of fertilizer on the shoot quality of water bamboo in the 2™ harvesting
season
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Table 7. Effects of organic potassium fertilizer on the growth of water bamboo in the 1% harvesting season

, Plant height Number of Leaflength Leaf width Bamboo fresh Bamboo
Treatment SPAD .
(cm) leaves (cm) (cm) weight (g) length (cm)
A 197a? 4.33a 133.0a 3.43a 41.9a 70.4a 10.7b
B 169b 4.33a 115.0a 2.83ab 39.9a 63.3a 13.7ab
C 171b 4.67a 115.0a 2.77ab 43.6a 77.0a 12.2ab
D 164b 4.33a 99.1a 2.57b 38.6a 67.4a 13.8a

'A: Water (Control); B: Organic potassium fertilizer solution at 150-fold dilution; C: Organic potassium fertilizer
solution at 300-fold dilution; D: Organic potassium fertilizer solution at 450-fold dilution.

% The same lowercase letters in the same column are not significantly different at the 5% level of probability by LSD
test.
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Table 8. Effects of organic potassium fertilizer on the growth of water bamboo in the 2™ harvesting season

, Plant height Number of Leaflength Leaf width Bamboo fresh  Bamboo
Treatment SPAD .
(cm) leaves (cm) (cm) weight (g)  length (cm)
A 150a* 4.60a 101.0a 2.29a 40.3a 73.4a 14.0a
B 145a 5.10a 98.8a 2.09a 40.2a 74.6a 12.4a
C 145a 4.50a 100.0a 2.22a 37.9a 66.0a 13.1a
D 155a 4.80a 103.0a 2.28a 38.6a 76.7a 14.1a

! A: Water(Control); B: Organic potassium fertilizer solution at 150-fold dilution; C: Organic potassium fertilizer
solution at 300-fold dilution; D: Organic potassium fertilizer solution at 450-fold dilution.

% The same lowercase letters in the same column are not significantly different at the 5% level of probability by LSD
test.
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Fig. 4. Effects of applying organic potassium fertilizer on the tillering numbers of water bamboo. (A:

C
Treatment

47

Water (Control); B: Organic potassium fertilizer solution 150-fold dilution; C: Organic potassium

fertilizer solution 300-fold dilution; D: Organic potassium fertilizer solution 450-fold
dilution).White column, in the 1* harvesting season; gray column, in the 2™ harvesting season.

The tillering number with different treatments do not differ at the 5% level of probability by LSD

test
80
a a
a ] —
60 —
X 40
20 A A A
AR
A B C
Treatment

B 7 H AT AR A R 2 B2

S
B

Fig. 5. Effects of applying organic potassium fertilizer on the content of total soluble sugar and starch in
water bamboo (A: Water (Control); B: Organic potassium fertilizer solution 150-fold dilution; C:

Organic potassium fertilizer solution 300-fold dilution; D: Organic potassium fertilizer solution

450-fold dilution). White column, the content of total soluble Sugar; gray column, the content of

starch. The same lowercase letters with different treatments are not significantly different at the

5% level of probability by LSD test
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Fig. 6. Effect of applying organic potassium fertilizer on quality of water bamboo. (A: Water(Control); B:
Organic potassium fertilizer solution at 150 folds; C: Organic potassium fertilizer solution at 300
folds; D: Organic potassium fertilizer solution at 450 folds.)

T AR RE - aENE s S 'O
Table 9. The nutrient contents of water bamboo in the 1% harvesting season after application of organic
potassium fertilizer

P K Na Ca Mg Cu Mn Zn Fe

T 1
reatment (%) (%) (%) (%) (%) (%)  (ppm) (ppm) (ppm) (ppm)

A 137a> 3482  2.63a 2040a 28la 1232a  2.14a 134a 14.0a 18.7a
B 1.46a 2996  2.43a 778a 267a 1032ab 0.28a 1552 10.7a  15.5a
C 2.00a  330ab 2.55a 1235a  206b  1096ab 0.25a 12.1a 12.7a 16.la
D 1.75a 3432 2.40a 1018a  260a 988b 0.08a 139a 17.5a 143a

'A: Water(Control); B: Organic potassium fertilizer solution at 150-fold dilution; C: Organic potassium fertilizer
solution at 300-fold dilution; D: Organic potassium fertilizer solution at 450-fold dilution.

% The same lowercase letters in the same column are not significantly different at the 5% level of probability by LSD
test.
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Table 10. The nutrient contents of in water bamboo in the 2™ harvesting season after application of
organic potassium fertilizer

P K Na Ca Mg Cu Mn Zn Fe

T 1
eAmNt ) (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm)

A 1.79ab”> 301a 2.69ab 1024a  18la 934a 5.46b 12.80a 13.2a 25.7b
B 191la  276ab 2.83a 164la  229a 910a 6.68b 13.00a 153a 452a
C 1.65b  270ab  2.55b 1555a 214a 885a 31.60a 8.58b 14.7a 35.3ab
D 1.90a  240b 1.40c 1724a  210a 947a 24.30a 11.30ab 16.6a 29.6b

'A: Water(Control); B: Organic potassium fertilizer solution at 150-fold dilution; C: Organic potassium fertilizer
solution at 300-fold dilution; D: Organic potassium fertilizer solution at 450-fold dilution.

% The same lowercase letters in the same column are not significantly different at the 5% level of probability by LSD
test.
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The Effects of Organic Materials on The Growth,
Development and Yield of Water Bamboo
(Zizania latifolia Turcz)'

Hsuan-Chin Lan’, Yu-Heng Lin® and Chein-Wei Chen’

ABSTRACT

Water bamboo (Zizania latifolia Turcz.) is one of the important vegetables in central
Taiwan. However, suitable planting method and fertilizer management practices for
organic production of water bamboo are not well established. The yield and quality of
water bamboo shoots in organic production systems are often unstable. The aim of the
present research is to establish suitable planting and fertilizer management strategies for
organic production of water bamboo shoots. In this study, microbial agents were applied
to the mother stems of water bamboo. After 60 days of planting, the results showed that
the numbers of buds and plant height of the water bamboo mother stems with the
application of microbial agents were enhanced compared with the water control. Among
the microbial agents tested. Trichoderma treatment exhibited the best effect. By the
application of calcium silicon to the water bamboo field, the pH value and organic matter
content was elevated, the growth and yield of water bamboo was also increased. By
soybean meal top-dressing, the fresh weight and quality of water bamboo shoots in the 2™
harvesting season were increased. The palm ash leachate were also found to increase the
numbers of tillers and to improve the quality and uniformity of water bamboo shoots. In
conclusion, our results suggested the following practices for organic farming of water
bamboo: by the application of microbial agents to the mother stems, and by the use of
calcium silicon, following by top-dressing soybean meal and palm ash leachate to the field
to improve the soil properties and elemental contents and in turns the yield and quality of

water bamboo could be improved.

Key Words: water bamboo, organic cultivation, microbiological agents, calcium
silicon, soybean meals, palm ash
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