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Abstract: To determine the effects of formaldehyde and weak light stress on anatomical and physiological char-
acteristics of two species of ivy (Hedera helix and Hedera nepalensis) with their adaptability, potted seedlings
were used as experimental materials. Sealed glass containers held three stress treatments of formaldehyde, weak
light, and formaldehyde + weak light, and a control. After four months of treatment, the anatomical structure of
leaves, the physiological and biochemical indexes of roots and leaves were measured. Results for H. helix
showed that with formaldehyde and with weak light stress, palisade tissue thickness, length and width of stoma-
ta decreased significantly (P<<0.05); whereas spongy tissue thickness increased with formaldehyde stress, and
spongy tissue density increased with weak light. However, for H. nepalensis and stress, thickness of the leaf,
palisade tissue, and spongy tissue; and the length, width, and density of stomata all decreased. For both ivies,
root vigor with all stresses decreased significantly (P <<0.05). With formaldehyde and formaldehyde + weak
light stresses, formaldehyde content of H. helix was higher than H. nepalensis. Also, with formaldehyde stress,

chlorophyll content in H. nepalensis decreased, but it increased with weak light which was contrary to H. helix.
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In addition, with the formaldehyde + weak light stress treatment, chlorophyll content in both ivies decreased
significantly (P<<0.05), but carotenoid content increased significantly (P<<0.05). In both ivies with the weak
light treatment, superoxide dismutase (SOD) activity of roots and leaves decreased, and with formaldehyde and
double stress the SOD activity in roots and leaves along with peroxidase (POD) activity in roots decreased sig-
nificantly (P<<0.05). Finally, for both ivies with all stresses, hydrogen peroxide, malondialdehyde (MDA), rel-
ative electrical conductivity, and the oxygen free radical generation rate increased. Thus, the adaptability of H.
nepalensis to weak light was stronger than H. helix, but the resistance to formaldehyde was contary. [Ch, 5
fig. 1 tab. 21 ref.]
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Ts-HH, it To-HH % B BT 2 53 450 2% (P<<0.05) & T T-HN A1 T-HN (& 1), Sl AR E S, G
WG 5 A, A A U R AR SR B S R TR A . T-HN, T-HH, ck-HN #l ck-
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Table 1  Effects of formaldehyde and weak light on the anatomy of ivy leaf

AP M RJEE/um APRAZUE B pm RALURE um ALK E um RIS pm TALEE/ (D mm™)
T-HN 31637 £27.33 b 133.08 + 11.21 b 151.18 + 17.23 ab 24.64 £ 244 ab 7.03 £0.74 ab 321.12 + 3431 a
T-HH  268.68 + 41.09 ¢ 112.46 + 9.87 ¢ 129.67 £ 15.01 b 21.06 +3.01'b  655+123b 22633 + 98.87 be
Tr-HN  236.37 £ 19.08 ¢ 85.27 + 10.06 e 124.85 £ 16.20 b 18.64 + 1.55b  5.89 £ 037 be  285.19 + 28.76 b
Tr-HH  179.09 £ 9.76 d 68.90 + 7.19 e 84.22 + 9.06 ¢ 1632 + 138 ¢ 5.67 £ 0.46 be  301.56 + 42.07 a
Ty+-HN 25922 +30.17 ¢ 80.81 + 10.33 e 150.75 £ 17.16 ab 16.89 +2.11 ¢ 537 x0.85¢ 215.07 + 28.16 be
Ty-HH  218.87 £ 21.06 ¢ = 71.57 + 8.72 de 119.28 £ 9.65 b 1264 +0.89d 443 £1.08 ¢ 20442 +37.11 ¢
ck-HN 39848 +33.71 a 187.01 +20.83 a 179.27 + 20.87 a 3524 +486a 823 +134a 34586 £ 5421 a
ck-HH 24390 £ 21.35¢ 119.12 + 1327b ¢ 96.58 + 11.07 ¢ 2885 +4.78a 7.89 +081ab 27531 +38.09 b

il 3 Bl Ja AN [R) B 3R AR B I 22 5 3% 0.05 835 K-
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T ek, W T-HN A R R SO 2 (P<<0.05) 1% T To-HH, ck-HN FiI ck-HH. $EWI1EBOL & 1F T,
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A To-HH 2Z (8] B R 16 31 22 53 .35 (P>0.05) YKo arbl, 7 BEMa T, A B mmR 20 5 T
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Figure 1  Effects of formaldehyde and weak light on formaldehyde content and root activity of ivy
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Figure 2 Effects of formaldehyde and weak light on the content of chlorophyll and carotenoid in ivy
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Figure 3 Effects of formaldehyde and weak light on the activities of SOD and POD in ivy
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Figure 4  Effects of formaldehyde and weak light on hydrogen peroxide content and oxygen free radical production rate in ivy
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Figure 5 Effects of formaldehyde and weak light on relative electrical conductivity and MDA content in ivy
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