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Abstract: A study was conducted to determine the effects of UV-B on seedling growth and
chloroplast ultrastructure of Psychotria rubra, Schefflera octophylla, Archidendron clypearia,
Prerospermum heterophyllum, Sapium discolor and Albizia lebbeck. The seeds of these species
were collected from Nature Reserves in Guangdong, and the seedlings were grown in growth
cabinets programmed for a 28/20°C light/dark temperature regime and a 12 h photoperiod. The
15-day-old seedlings were exposed to visible light (23 pmol m> s') supplemented with
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7.2 kIm?d' or 14.4 k] m?d"', or without UV-B radiation (control) for 30 and 60 days.

Results demonstrated that UV-B radiation inhibited the growth of main roots and stems,

decreased the number of lateral roots and leaf number as well as leaf area. UV-B radiation
damaged membrane of leaf cells, particularly the structure of chloroplast membrane. Affected
symptoms varied with plant species. Under UV-B radiation, the plasma membrane in Schefflera
octophylla was contracted and corrugated, and separated from cell wall. Chloroplast in S.

octophylla and Pterospermum heterophyllum was dilated and even broken, the thylakoid dilated
and adhered. In A rchidendron clypearia the mitochondria appeared to be cavitate. Starch grains
in chloroplast in A. clypearia and Pterospermum heterophylla were increased, and the black
particles in chloroplast in Schefflera octophylla and Sapium discolor were also increased, and
appeared on mitochondrial membrane of S. octophylla.

Key word: Supplementary UV-B radiation; Seedling growth; Chloroplast structure; Subtropical.
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Fig.1 Effect of UV-B radiation on the length of main roots of seedlings treaded for 30 days (<) and 60 days (O)
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Fig.2 Effect of UV-B radiation on the number of lateral roots of seedlings treaded for 30 days (<) and 60 days (O)
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Fig.3 Effect of UV-B radiation on the height of seedlings treaded for 30 days (<) and 60 days (O)

2.3 UV-B S s m

LKERT R, UV-B B HEDHEOHE R, XL KM &% 2R
ML SHMEMEOEmBER(E4). FESTER, ATOLZHSENLASCA
MERBREENKE, KHERMBHAXHAENZEFEBEKE, KHE& R ERE
LS 60d 48 LAMCANEREREZEFKF. ERERHN BFEMEIH, UV-B
WEMEN HEH AR EREEEER



http://www.cqvip.com

240

E10¥%E

M Pychotria rubra

10.0

, 40 4.0
g 20} 2.0
5
w 0 0
~ KM AR Albizia lebbeck BRATE Preraspermm heterophyllum
& 15.0 8.0
i
¥ 120 b 60 |

9.0 }

a0 f
6.0 |
3.0 | 2.0 -
® L H ® —¢ i ]

B 4 UV-B A £HEM M

12.0
8.0 } H\{ 10.0 |

8.0 § ®
6.0 |

i\‘ﬂ G.OLQ\Q”’{

WSRPK Schefflera ocophylla

UW-B7KE V-8B level

WREIR Archidendron dypeara

10.0

8.0
6.0
4.0

2.0 F

0

25.0

20.0 |
15.0 |

10.0

5.0
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CW: “miaEg Cell wall; PM: [ #X Plasma membrane; Chl: ™ £tk Chloroplast; SG: & ¥} ¥ Starch grains;
OS: &4k /)N {k Osmiophilic granules
3]
1-6: FYBI K Schefflera octophylla
1. CH ,HRESERLE K, x15 000
2. LA, HFEEHR/VRIM L x10 000
3. L 4H, R ok ¥ 48 % S M Hm B x5 000
4. HA ,HREKEIE SR R L, RR KB b H 3B & R (F735); x15 000
5. HAE, BRI S x5 000
6. HH ,H P /mAREE B, M AR B B x1 000
7-9: 2475 Prerospermum heterophyllum
7 CH,HRESTEMEI; x15 000
8. HA, WK HATE (FF3L) , H R KBERE; %20 000
9. LA ,HBREKEX,/IMNEHKFLE; x15 000
Bk O
10-13: 2 B IR Archidendron clypearia
10, 11. CHFI L A, MRS HBIEH; 10. x1 000; 11. x4 000
12. H 4, H R K P L 095E ¥ hr; x3 000
13. H 4, =i hiik; x15 000
14,15: KMH& XK Albizzia lebbeck
CH(IMHFMHAS)WHFEK HANMARBFTHERE , KitEHRTHEXH]; x15 000
16-18: 1 2 #3 Sapium discolor
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CHUS) .LANNMHA(BHNHRE  ZENXJIRELANHARCER N EHAEHEE . 16,17,
x15 000; 18, x7 000.

Explanation of plates:
Plate I:
1-6. Schefflera octophylla
1 : Control group (C group). Normal structure of chloroplast; x15 000
2: Lower UV-B treatment group (L group). Increasing osmiophilic granules in chloroplast.;x 10 000
3: L group. Plasma membrane contracting and corrugating, separating from cell wall; x 5 000
4: Higher UV-B treatment group (H group). Increasing osmiophilic granules in chloroplast and black particles on
mitocondrial membrance {(arrow); x15 000
5: H group. Broken chloroplasts; x 5 000
6: H group. Damaged cell wall and chloroplast apart from the cell; x 1 000
7-9. Pterospermum heterophyllum
7: C group. Normal structure of chloroplast; x15 000
8: H group. Thylakoid dilating and adhering to each other (arrow), and chloroplast membrane being damaged; x20 000
9: L group. Chloroplast dilating, chloroplast membrane corrugating; x 15 000

Plate II:
10-13. Archidendron clypearia
10, 11: C group and L group. Normal structure of the chloroplast; 10. x1 000; 11. x4 000

12: H group. Starch grains in the chloroplast increased; x3 000

13: H group. Cavitate mitochondria; x15 000

14, 15. Albizzia lebbeck

C group (14) and H group (15). No significant change but thicker cell wall in H group; x15 000

16-18. Sapium discolor

Black osmiophilic granules increased in chloroplasts in L group (17) and H group (18). 16.17. x15 000; 18. x7 000.
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