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但因試驗期間沒有更高的平均溫度進行研判，故無法探討。而 10 月份雖然恢復生長速率亦非常快，與

6-9 月差異不大，但研判應為 10 月初溫度尚高，田間種植做為參試材料種原的植株生育仍十分旺盛，因

此月中進行走莖盆栽種植時雖然氣溫已逐漸降低，走莖仍可迅速恢復生長，故推測田字草生育適溫下限

應該高於 10 月份月均溫 23.6℃，因此推估 9 月的 26.9℃為最佳生育適溫的下限。此外，1-3 月的生長勢

明顯較差，可能 16.6℃以下的低溫會抑制田字草的生長。 
由參試各種水生植物的週年生產資料可發現，水過長沙與田字草在 12-2 月間的低溫月份恢復生長所

需日數與其他月份差距非常大，而且扦插成活率有明顯降低的現象（表二、表四），可見該 2 種植物對低

溫較敏感，在 16.5℃左右即進入休眠狀態停止生長，田字草甚至地上部均褐化萎凋，且有 2 個月均無法

順利恢復生長，所以耐寒性最差，無法在低溫時期生產。Speichert 與 Speichert（2004）指出，水過長沙

與毛過長沙在美國均分佈於佛州等每年平均冬季最低溫在-6.6℃以上的區域（USDA Plant Hardiness 
Zone：Zone 9-11），而 USDA Plants Database 資料則顯示丁香水龍與田字草分別只出現在美國佛州與夏威

夷，對照 USDA Plant Hardiness Zone，冬季最低溫分別是-6.6℃（Zone 9-11）與 4.5℃（Zone 11），可見

田字草對低溫的耐受性較其他三種參試材料差，此與試驗調查結果相符。雖然水過長沙、毛過長沙與丁

香水龍在自然分佈上的低溫耐受性差異不大，然而在水草使用上的建議水溫卻有所不同。水過長沙種植

於水族缸內較佳水溫為 22-28℃，毛過長沙為 20-24℃，而丁香水龍則為 18-24℃（李，2001；李等， 2003），
可見水過長沙在水族缸中的生長適溫較其他 2 種高。而根據試驗結果毛過長沙與丁香水龍，雖然在低溫

月份生長亦明顯減緩，但差異幅度不如水過長沙與田字草那樣大，而且在 16℃左右的低溫下成活率仍可

維持 100％，可見其耐寒性較佳，與李（2001）及李等人（2003）所提出的最適水中溫度趨勢相同，可

見四種參試材料中，以毛過長沙、丁香水龍的耐寒性最佳，水過長沙其次，而田字草耐寒性最差，因此

在低溫月份生產水生植物盆栽時，可評估使用較耐寒的種類進行生產。 
 
表二、不同種植時期對水過長沙（Bacopa carolineana）恢復生長、達到成品所需時間及成活率之影響。 
Table 2. The survey on days to plant recovery, commercial quality and survival rate of blue water hyssop

（Bacopa carolineana）cultivated in different months. 
Days to recovery  Days to commercial quality y  Survival rate（％） 

Month of 
cutting Apical 

cutting 
Intermediate 

shoot  Apical 
cutting 

Intermediate 
shoot 

Apical 
cutting 

Intermediate 
shoot 

2003 
Nov. 17.1exx 67.6a  55.2e 104.9a 100 95.8 
Dec. 53.2b0 ----z  74.9d ----z  100 004.2 
2004 
Jan. 32.2d0 42.1c  49.0f 97.1b 100 093.3 
Feb. 8.5i0 14.4f  22.8i 79.6c  100 100 
Mar. 8.6i0 11.6g  16.9lm 42.7g  100 100 
Apr. 7.5j0  9.8h  10.8p 30.1h  100 100 
May 4.8l0  7.7j  7.4r 18.5k  100 100 
Jun. 3.6m  7.1j  6.7r 17.4kl  100 100 
Jul. 3.5m  6.0k  6.7r 15.7mn  100 100 

Aug. 3.6m  6.1k  7.5qr 14.8no  100 100 
Sep. 5.5kl  6.1k  8.7q 15.0no  100 100 
Oct 7.0j0  9.6h  14.2o 20.6j  100 100 

z There were no enough samples to be averaged.  
y Commercial quality was reached when the plant canopy covered almost all above the medium surface in the 
pot. 
x Means within the same survey item columns followed by the same letters are not significantly different by 
Duncan’s multiple range test at P=0.05.  
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表三、不同月份種植對毛過長沙（Bacopa lanigera）恢復生長、達到成品所需時間及成活率之影響。 
Table 3. The survey on days to plant recovery, commercial quality and survival rate of giant bacopa（Bacopa 

lanigera）cultivated in different months. 

Days to recovery  Days to commercial quality z Survival rate（%） 
Month of 
Cutting Apical 

cutting 
Intermediate 

shoot  Apical 
cutting 

Intermediate 
shoot 

Apical 
cutting 

Intermediate 
shoot 

Jan. 14.6dy 15.8b  21.9f 44.5c 100 100 
Feb. 12.6f 13.0c  14.4k 35.1d 100 100 
Mar. 7.7i 8.1h  9.3l 25.5e 100 100 
Apr. 3.4mn 6.5j  5.3m 18.6g 100 100 
May 3.2no 6.2j  4.2n  17.7h 100 100 
Jun. 2.4p 4.7k  4.0no 16.0i 100 100 
Jul. 2.0p 3.9l  3.3o 15.4ij 100 100 
Aug. 2.1p 3.8lm  3.1o 15.2ijk 100 100 
Sep. 2.8o 3.5lmn  4.0no 14.9jk 100 100 
Oct 3.9lm 4.7k  4.3n 26.2e 100 100 
Nov. 10.1g 16.3a  17.4n 48.7a 100 100 
Dec. 12.5f 15.3c  19.0g 45.9b 100 100 

z Commercial quality was reached when the plant canopy covered almost all above the medium surface in the 
pot. 
y Means within the same survey item columns followed by the same letters are not significantly different by 
Duncan’s multiple range test at P=0.05.  
 

表四、不同月份種植對丁香水龍（Ludwigia arcuata）與田字草（Marsilea crenata）恢復生長、達到成品

所需時間及成活率之影響。 
Table 4. The survey on days to plant recovery, commercial quality and survival rate of needle-leaf ludwigia

（Ludwigia arcuata）and water clover（Marsilea crenata）cultivated in different months. 
Ludwigia arcuata Marsilea crenata 

Month of 
cutting Days to 

recovery 

Days to 
commercial 

quality x
Survival rate

（％） 
Days to 
recovery Survival rate（％） 

Jan. 15.0bw 30.6c 100 31.7y 45.8 
Feb. 17.6a 29.1c 100 38.0y 20.8 
Mar. 11.4c 23.2d 100 ---z 0 
Apr. 5.0e 15.9f 100 4.5b 100 
May 4.3f 12.6g 100 4.2b 100 
Jun. 3.0g 9.7h 100 2.8c 100 
Jul. 2.4hi 7.7i 100 2.1d 100 

Aug. 2.0i 7.1i 100 2.0d 100 
Sep. 2.0i 7.7i 100 2.0d 100 
Oct 2.7gh 19.7e 100 2.9c 100 
Nov. 7.3d 38.5b 100 12.3a 100 
Dec. 17.6a 47.8a 100 ---z 0 

z There was no sample to be averaged.  
y There were no enough samples to be analyzed by Duncan’s multiple range test. 
x Commercial quality was reached when the plant canopy covered almost all above the medium surface in the pot. 
w Means within a column followed by the same letters are not significantly different by Duncan’s multiple range 
test at P=0.05  




