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者較耐貯運及低溫的逆境，此與Conover 和 Poole(1986) 提出之冬季生產植株較夏季生產者

更能忍受低溫的論點相呼應。冬季生產植株較夏季生產者耐貯運及低溫逆境，推測原因為冬

季低溫下植株生長緩慢，且因常遭受較輕微低溫逆境使植株健化而有植物體含水量降低、乾

物比例增加的情形，致使植株對低溫和貯運的逆境有較強的忍受能力。 

四、貯前輕微水分逆境處理對貯後品質的影響 

低頻度澆水可使植株產生健化的效果，故其對缺水的適應性逐漸增強（Armitage and 

Kowalski, 1983）。而經水分馴化過的植株對水分利用的效率較高，故能忍受貯運或其他長期

缺水的狀況(Eaks et al., 1991)。然而在冬季生產的‘綠帝王’品種小苗方面，經輕微水分逆境處

理過的植株並沒有較未經水分馴化過的帶介質小苗有較佳的貯後品質及貯後恢復生長情形，

顯示此試驗中以輕微水分逆境處理並未能達到提昇貯後品質及延長貯藏壽命的目的。推測其

原因為冬季生產之植株因低溫的關係使植株生長緩慢，故植株處於水分含量較少，乾物比例

較高的健化狀態(Weiser, 1970)，其對貯運過程中失水等逆境的忍受度已經提高，因此再以輕

微水分逆境的方式來健化植株，已無法再明顯增益其忍受貯運逆境的能力。所以在冬季低溫

下生產的植株欲以水分馴化的方式來增加其耐貯性，效果並不明顯。 

五、台灣外銷蔓綠絨‘綠帝王’品種之合適貯運方法 

蔓綠絨‘綠帝王’品種如欲銷往大陸等亞洲地區，海運約需3天即可到達，但包括上下船的

卸貨則需1週的時間。所以由試驗結果可知夏季生產之該品種小苗以裸根並且無控溫的方式貯

運，在8週的恢復生長期間會有明顯的黃化劣變現象，所以在無控溫下須帶介質來貯運，否則

必須控制貯溫在15℃左右。但因通關延誤或其他原因可能使貯運期間增長至10天或2週，此時

未控溫的貯運方式便可能因高溫(30℃左右)而使貯後品質降低，且到達後需較長的時間才能

恢復較佳的品質。所以在未能確定植株可在1週內脫離貯運狀態時最好以控溫櫃(溫度設定在

15℃)來貯運。 

而在春季外銷貯運方面，由結果可看出冬季生產之小苗在維持貯運適溫 (15℃)之控溫櫃

中均可維持2週以上的貯藏壽命而沒有任何品質劣變情形，可見在適溫下貯運至大陸等亞洲地

區可維持良好的品質。而根據Blessington和Collins(1993)的說法，13℃以下貯運會使蔓綠絨產

生寒害。但冬季在台北生產之小苗在10℃的低溫下貯藏並無寒害情況發生，且貯後品質和適

溫下貯藏者相同，可見冬季台北的低溫已使植株健化，較不畏低溫的逆境。但因低溫下蔓綠

絨生長速度緩慢，所以蔓綠絨‘綠帝王’品種於冬季時最好在台灣南部生產，待植株成長至外

銷所需的株齡時再斟酌情形移至台灣北部予以低溫馴化，或在台灣北部生產時早期需予以加

溫，爾後再給予自然低溫馴化，如此可使植株更耐低溫貯運，且更能適應貯後的低溫環境。 

表一、貯運期長短、貯運溫度與根部狀態對蔓綠絨‘綠帝王’品種小苗貯後鮮重與品質的影響 

Table 1. Effects of simulated transport duration, temperature and root condition on subsequent fresh 

weight change and post-storage performance in young plants of Philodendron ‘Imperial 

Green’. 
Simulated Storage Root condition  
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transport 
duration 
(weeks) 

temp.（℃）  Fresh wt. change (%)z Quality index y

15 With medium   97.4 bc 5.0 a 
15 Bare-root 107.8 a 5.0 a 
30 With medium   96.7 bc 4.8 a 

1 

30 Bare-root  63.3 f 2.9 d 
15 With medium   98.2 bc 5.0 a 
15 Bare-root  75.8 e 4.3 b 
30 With medium  92.7 c 3.9 c 

2 

30 Bare-root  43.5 g 2.1 e 
15 With medium 101.2 b 4.8 a 
15 Bare-root  48.6 g 2.8 d 
30 With medium  87.5 d 0.5 f 

4 

30 Bare-root  14.2 h  0 f 
z The fresh wt. change (%)=Wt. after storage / Wt. before storage × 100％. 
y Quality index: 5, excellent; 4, good; 3, medium; 2, poor, unsalable; 1, very poor; 0,worst.  
x Mean separation within columns by Fisher’s LSD test (P=0.05). 

表二、貯運溫度及貯運時根部狀態對蔓綠絨‘綠帝王’品種小苗黃化發生起始日及貯運壽命的

影響 

Table 2. Effects of simulated transport temperature and root condition on the days to leaf chlorosis 

and storage life in young plants of Philodendron ‘Imperial Green’. 
Fresh wt. change (%) z Quality index y 

Storage 
temp.
（℃） 

Pre-transpor
t water 

managemen
t 

Transport 
root 

condition 
1(wks) 2 4 1 2 4 

10 Norma lx With 
medium 

103.aw 104.5 a 93.5 b 5.0 a 4.8 ab 4.3 bc 

 Normal Bare-root 81.0 c 71.2 d 37.8 g 5.0 a 4.8 ab 2.6 e 
 Slight 

drought 
stress 

With 
medium 98.3 ab 106.1 a 96.3 b 5.0 a 4.8 ab 2.5 e 

15 Normal With 
medium 

94.3 b 104.8 a 95.6 b 5.0 a 5.0 a 3.8 c 

 Normal Bare-root 80.5 c 60.8 e 46.5 f 5.0 a 4.6 ab 3.9 c 
 Slight 

drought 
stress 

With 
medium 102.4 a 102.5 a 102.2 a 5.0 a 5.0 a 3.1 d 
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 Normal With 
medium 

101.4 a 101.7 a 77.3 c 4.5 b 4.0 c 2.8 de 

30 Normal Bare-root 44.3 f 31.7 g 18.2 h 3.8 c 2.7 de 1.7 f 
 Slight 

drought 
stress 

With 
medium 101.5 a 98.9 ab 78.5 c 4.7 ab 4.2 bc 2.8 de 

表三、貯運溫度、貯運期長短、貯前輕微缺水逆境處理與根部狀態對冬季生產之蔓綠絨‘綠帝

王’品種小苗貯後鮮重與品質的影響 
Table 3. Effect of simulated transport temperature, duration, pre-transport slight drought stress and 

root condition on subsequent fresh weight change and post-storage performance in 
winter-grown yong plants of Philodendron ‘Imperial Green’. 

Storage temp.
（℃） 

Root condition Days to leaf chlorosis Storage life (days)z 

15 With medium >28 >28 
15 Bare-root  8.7 15.7 
30 With medium 16.0 25.0 
30 Bare-root  4.7  9.7 

z The storage life is defined as the days to 50% leaves expressing chlorosis. 
z The fresh wt. change (%)=Wt. after storage / Wt. before storage × 100％. 

y Quality index: 5, excellent; 4, good; 3, medium; 2, poor, unsalable; 1, very poor; 0, worst.  

x ‘Normal’ indicates irrigating normally and plants did not receive slight drought stress. 

w Mean separation within columns by Fisher’s LSD test (P=0.05). 
表四、貯運溫度、貯前輕微缺水逆境處理與根部狀態對冬季生產之蔓綠絨‘綠帝王’品種小苗

貯運壽命及黃化發生起始日的影響 

Table 4. Effect of simulated transport temperature, pre-transport slight drought stress and root 

condition on the days to leaf chlorosis and storage life in winter-grown young plants of 

Philodendron ‘Imperial Green’. 

Days to leaf chlorosis Storage life(days)z 
Pre-transport 

water 
management 

Transport 
root 

condition 10℃ 15℃ 30℃ 10℃ 15℃ 30℃ 
 Normal y With 

medium 
22.3 16.3 5.2 >28 >28 20.2 

Normal Bare-root 22.3 15.8 3.3 >28 >28 9.5 
Slight drought 

stress 
With 

medium 
21.8 17.3 8.0 26.2 >28 22.7 

z The storage life is defined as the days to 50% leaves expressing chlorosis. 
y ‘Normal’ indicates irrigating normally and plants did not receive slight drought stress.




