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Fig. 1. Symptom of stunting disease of water bamboo. (A) and (B), large area of stunting water bamboo plants at
Puli Township, Nantou County in January 2001. The diseased plants showed thinning leaves and stunting symptom
(arrow). (C) The healthy plants were tall with upright leaves. (D) The diseased plants showed symptoms that the
angles between leaf blade and leaf sheath were usually larger than 45°, the leaf collar distances were shorten (arrow
head), and some edible galls (arrow) formed in the stunting seedling. (E) The size of the edible galls of the diseased
plant (right-hand side) was smaller than those of the healthy plant (left-hand side). (F) The seedlings of smut-unin-
fected plants also showed stunting symptom in the field in winter.

PRZIRABIES R > {TPREELT 105 cm -
2002 F 12 H MAIE X A BB HE HE

EEHBL 3 mo 60 d ket RATAEBR(LE
SR MG EETE 10 PR E MRS B F

> PRI A TR ] B B B 2 1 BB B
%i?Z%ﬁ" o JIEBZEEY 20 W By B H )t
& (A& ol FL20D) 1A 2 m SV ESE R L (H
2F) H3m—= 5 18:00 48 REEY%H
BEE R 4~ 8 F 12 h o DR AR IBE B ¥
B > 4 EHEM > S ERE 2 EWEE
(CRD) /N 50-60 HEHME - 3 B - E(E

EE 3
EERNEEREREEZERICELS

428

=

A R EBUR - R EE 2 H %A
RIS R E > R T HERS LIRS 0 2003 £ 12
HEERHE RS - JRfEF 40d (12 H



2 HBLEE 281

(E)

2. FIFERSCHAV A A ERRALIE « FASERDEZ Mk (A) BFEARIEEIERE (B) NEREANLR
HEHRREE (16 h ) 4 wk 1% BEERITESEIE COBTEERATT) » 4RI (16 h d) AITESHRITEL & GIET5RATD);
(C) ~ (D) K REGHAFRIRAVIERRTORZE 6 wk (R EF/NZEOE RS () MR AERAIREE A
HIZEE%E] () 5 (B) ~ (F) PAH YerEEr T S QR RO -

Fig. 2. Prolong light period for controlling stunting disease of water bamboo. The original normal plants (A) and
the stunting plants (B) showed stunting symptom (arrow heads) after long-dark-period treatment (8 h d™'), or showed
elongation of leaf collar distance (arrows) after long-light-period treatment (16 h d™") in growth chambers. (C) and (D),
the long-dark-period treated plants produced shortened edible gall (left), but the long-light-period treated plants pro-

duced normal edible gall (right) in greenhouse for 6 weeks. (E) and (F), using fluorescent lamps to prolong lighting at
night for controlling stunting disease of water bamboo in the field.
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Table 1. Effect of long light period or long dark period on growth of normal and stunted water bamboo plants in
growth chambers.
Original plant Lighting treatment” Stunting Edible gall
Normal Long light period” No Normal
Long dark period* Yes Abnormal
Stunted Long light period No Normal
Long dark period Yes Abnormal

“Tn 24°C/20°C (day/night) growth chamber with light intensity 51.7-70.3 pmol m”s™.

¥ Light period 16 hd™.
* Light period 8 hd™.
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Table 2. Effect of long light period or long dark period or with light or dark interruption on growth of water bam-
boo plants (in growth chambers) which were infected smut fungi or not.

Plant Lighting treatment” Stunting

Smut infected Long light period” No
Long light period + light interruption® No
Long dark period" Yes
Long dark period + dark interruption” Yes

No smut infected Long light period No
Long light period + light interruption No
Long dark period Yes
Long dark period + dark interruption Yes

“1In 24°C/20°C (day/night) growth chamber with light intensity 51.7-70.3 pmol m™s™.
¥ Light period 16 h d™.

* Light-dark-light-dark period was 8-1-8-7 hd.

“Dark period 16 h d”.

¥ Dark-light-dark-light period was 8-1-8-7 h d'.

3. HEEEREE A R bE e R P -
Table 3. Effect of night lighting duration on the stunting disease and growth of water bamboo in the field".

Night lighting (h)” Stunting ratio (%) Plant height (cm) Fresh weight (kg plant™)
0 453 a’ 127.0 ¢ 25¢
4 3.7b 158.5b 32b
8 0.0b 171.2 ab 3.8ab

12 0.0b 186.4 a 43a

“ Experiment period 60 days from December 10, 2002.

* Night lighting began at 18:00.

* Means within each column followed by the same letter are not significantly different at P < 0.05 according to the Fisher’s least sig-
nificance difference (LSD) test.

4. TEIERF (2003-2004) B FEIIREHEE A SR LIE 2 P2 -
Table 4. Effect of planting period (2003—-2004) and night lighting on the stunting ratio of water bamboo.

Planting date Lighting at night” Stunting ratio (%)
Dec. 2, 2003 No 553a
Yes l.lc
Dec. 22,2003 No 149b
Yes 0.7¢
Jan. 11, 2003 No 54c
Yes 0.0c

“ Night lighting began at 18:00 for 8 h d”' for 60 days.
¥ Means within each column followed by the same letter are not significantly different at P < 0.05 according to the Fisher’s least sig-
nificance difference (LSD) test.
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Occurrence and Control of Stunting Disease of
Water Bamboo

Jin-Hsing Huang"" and Pao-Jen Ann’

Abstract

Huang, J. H. and P. J. Ann. 2016. Occurrence and control of stunting disease of water
bamboo. J. Taiwan Agric. Res. 65(3):278-285.

In spring 2001, a kind of stunting disease of water bamboo (Zizania latifolia) occurred in about
500 hectares of farmland in Puli Township, central Taiwan. The leaf blades of the diseased plants
were short and narrow, the distances between leaf collars were shortened, and the angles of the blades
and sheaths were greater than 45 degrees. These symptoms caused the appearance of the plants looked
dwarfing. Some of the diseased seedlings produced small smut galls, but the edible galls were small
and valueless. Results from cultivation test in growth chamber showed that the normal plants were
stunted with the same stunting symptoms in the fields after the treatments of long dark period (16 h d™)
or long dark period with dark interruption (1 h d"); whereas, the stunted plants were back to normal
growth after the treatments of long light period (16 h d") or long light period with light interruption
(1 h d"). Field trials were conducted with different night-lighting time including 4 treatments, lighting
for 0, 4, 8, and 12 h, respectively. The disease incidences were 45.3, 3.5, 0, and 0%, respectively, the
plant heights were 127.0, 158.5, 171.2, and 186.4 cm, respectively, and the shoots fresh weights were
2.5,3.2,3.8, and 4.3 kg plant”, respectively. In the field test of beginning planting on the normal date
(January 10th) or earlier by 20 or 40 days, the disease incidences were 5.4, 14.9, and 55.3%, respec-
tively, with significant difference. By night-lighting for 8 h d" on these three treatments for 60 days,
the disease incidences were all lower than 1.1%. The above results indicated that this stunting disease
was a normal plant physiological response of water bamboo during the long-night season. Early plant-
ing before the mid-winter will enhance the disease, and nighttime illumination could prevent this dis-
ease and promote plant growth.

Key words: Zizania latifolia, Stunting disease, Night lighting, Control.
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