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Abstract: The content of chlorophyll and carotenoid in ginger leaves which were covered with green
film, red film and blue film at seedling stage respectively was remarkably higher than that of the control in the
whole growth period, but the effects of different treatments were different at different growth stages. At seed-
ling stage, the sequence of the content of chlorophyll and carotenoid in ginger leaves from high to low was blue
film, green film and red film treatments in turn, but there was no significant difference between blue film and
green film treatments under condition of covering with colored plastic films, while with the ginger growing at
vigorous growth stage that treated by green film became gradually higher, blue film in the second and red film
was lower after film removal. In the whole growth period, the photosynthetic rate (Pn) of ginger leaves cov-
ered with films was all significantly higher than that of control, in which the Pn of ginger leaves treated by the
green film was higher, followed by the red film and blue film, which increased by 28. 0% , 16.3% and 8. 9%
respectively compared with the Pn of the control at 11: 00 on July 19 during covering with films and increased
by 21.3% , 12. 5% and 5. 9% on September 8 after films removal. Furthermore, covering with colored plastic
films could create more suitable environmental conditions, alleviate the photosynthetic depression at noon with-
out changing the diurnal variation of photosynthesis.
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SYERRMAER, FBOH A AEERENE TR (%4 5, 2001; Xu & Guo, 2004); 7E:& HAIR
B RKEMT , BRARBGREDCIEME Y 258 FARFOGINRIRE, ErEd sk, raxmE
HREHEERASSE, BIsamsn, S8R et et (RMAMBEL, 2000; R %,
2002) , KREHIFIESR, MBADLEYREEZWENAERKRAFHNEENRRE T, NHEYHBERSER
(Stuefer & Huber, 1998: B4 M8 %, 2004) . BEE4L 5568EFIF ( Emstsen et al. , 1999; #%3l %,
2005) KcEMB% (FHR %, 2006) ARAEEZPW, EEANZT RN IS PR
T, RFARFENZNAEERGER, BRSMERLIRE, ik, EETERER QRXERIRERR
Hut b, IR TAHORERMEN FHRENENS PRSRIOCEERNEW, SEFKIDERSE
HAAEERBXR, AERER ORI RLESE,

1 BPRHS Ik
1.1 gt

BRI T 2005 FELFRRM RFHRFELL T, AR MR ‘FxKE, 4 A 10 HEM, X
ITEEE, KATEE TS5 em, /IMTHEE 55 cm, fREE 18 em, &S FIR/NEMHEATIUTE R, W& 0.80
m, HHFE 1. 10 m, HEE B EHE KR

RIEMBEOAERE 3 M, 25088, 4. 53 6HE (FrARER £ =NERLEE
fEE), BB N 0.02 mm, DIAEBAXE, A/ KER18.2 m*, EX 3K, WFHF,

HARIEA B R 3 A TR RADE MR e, 20d EAEHR—XFE, FHAASREHE
HIEEBEHL AT LB NRERNT0.2% £1.9% ., £7 H31 HEY, HWREL, KEAHGRERE
B ARS, HEBMSHEITEET (SR, 2002),

1.2 MEHZX

PA%E[E PP-SYSTEMS /4 )4 2 f UNISPEC™ -DC Y63 A S I 2 A IR Ak B 5% i 4, DS I
Bt} 300 ~1 100 nm, FHEIEIRR 3.3 nm, HiBAOGEERICHETGE S .

Hikk 3 ~4 FHRIFE, BIE EBEE3 ~4 FRFEM N REBREBIOLAEER, ZEER
30 d EAWE 1 R, HEWIE

4R L Amon (1949) kiR, FIH A= E UV-160 /66N E LB &, tEH
BE (Chl.) BE#HE MR (Car ) WEER,

FAZEE PP-SYSTEMS /3w 7= CIRAS- I BIMAAY, AR ARAERKNPTHEX L4 11 AR,
WEM HCE®EE (Pn), MR (T) FOBESRE (PAR); HIE4hil (7 A 19 H, R KHEE
BAEKH (9 A8 H, HEE) WMEMAREAEE (Pn), KILFE (Gs) ., MR (M), HEMEE
(PAR) . ZEMBE (RH) HAfL,

RIS R M E 3 ~5 ¥k, BEA DPS ikt s,

2 HGRS5nth

2.1 FHREEMNESESE

hE 1M, 84 0EESHEEHZRTE 800 ~ 1 100 nm FASMNKAN B B2, HFME, 408,
WRERE SR LRSI, 4K, BEARKEXMBIEE T 6.5% . 34.8% f126.9% . WA,
SRR T LR, SHEERTBET W, LLEWIEE 400 ~600 nm BEBOERE RFEAL; WML
HEREAR, MWEOLT R ERE WM. a1 0, 7£400 ~700 nm BB, 4SS PR K E KRGS LR R
B, RS SR AR R OGS L RIE R, SEERGEEUR TEMNLE, ERMKEEED. A
A BB SHEE N/ mat (R/FR) ML/ 85 (R/B) HRafe > G > K, HEREE.
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Table 1 Ratio of representative irradiance spectrum in different colored plastic films (%)
JEi& Spectrum( nm)
AR 300 ~400 400 ~500  500~600 600~700 700 ~800 800 ~ 1100 e
Film $5h EREE &% b mmp ommp SR DB
Ultraviolet Blue-violet Green Red Far-red Near infrated
%t B8 Control 1.98a 22.38b 31.02b 19.27b 14. 49b 10. 88¢c 1.33a 0. 86b
43R Green film 1.63¢ 22.71b 33.03a 15. 51c 14.23b 12. 88b 1.09¢ 0. 68¢
#11% Red film 1.85b 15.54¢ 22.50¢ 25.97a 21.29a 12.90b 1.22b 1.67a
1518 Blue film 1. 68¢ 28.39a 30. 35b 11. 58d 12.73¢ 15.28a 0.91d 0.41d

E: FSIARFERRERFZBFKE (P<0.05), Note; The different letters represent significance at 5% level in the same column.
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Fig. 1 Effects of covering with colored plastic films on seasonal variations of chlorophyll and carotenoid content in ginger leaves

T, HAHSFRGEUBEEABEES, 2BRIK,
HEHSEBEEFADE; HEBSERKBIBEES
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2.3 HPFEEREBEENHRAAGEE (Pn) F
FTEETMm

M2 5, 24 FH&LEEY R Pn s
EMETL, XSHERFEMIEREE KR
HAEK (B AIEGRET, 2000), fH G I07E % EH
WRRIES, Pn ¥LIGIRATE > 20 AT > TR
AhEE > XRE, N7 A 19 HEBRY, &, 4. BE
AbEEE R # Po 43 B EE X B ) 28.0% . 16. 3% i
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Fig. 2 Effects of covering with colored plastic films on

the seasonal variations of Pn, Tl and PAR in ginger leaves
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2.4 HEHAEEEERGTHAE PnETR

B3, a B, St (7 B 19 H) Z0t5 Pn HAE(LY A WUEHZR, (8 5] 1A 11 B4 Fn 15
B, (EARAEEEARE, DRELEERE, A, BELOEKRZ, SRR, M1 eg, a4, %
FRALER /> B L X B 28.0% | 16.3% | 8.9% , Al A HE S BERE TEM A Pn, X5 G HL
K Gs K (B3, b), AFT CO,MMNIZIMBETIMEN, WL, FARILEM K Pn - [RIFEIE R B
KER, &, 4. EFEAEMN A 13 B30 Po b 11 B4 FIBEMRT 17.0% . 19.2% | 18.0%
34.8% , AR CEEERE T HAEFREE, X5FAREERE T FaERREE, #E TSR
MBEARX (B3, ¢).
2.5 ESEKNAEREEKRETH PngETR

ZREBAKY (9 H8 H) AAaEKRE, S4Hn 5 Pn BAK S SIERAG TS
BEA—F (B4, ), HELAE P EHRE, HAARLEESWERMNERB/N, JUH 13 6 H3
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Fig. 3 Diurnal variation curves of Pn, Gs and Fig. 4 Diurnal variation curves of Pn, Gs and
environmental factors in ginger leaves environmental factors in ginger leaves
on the condition of covering with colored at vigorous growth stage

plastic films at seedling stage after films removal
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EEFREE, £ 0. EEALFAIRN A Pn 45k 11 BRI T 16.4% | 16.3% , 16.7% F120. 6% ,
FALFR P BYITHE TGS AR IR R IR, 5 I 30 A0 K SRS A i 38 R A bk A R
WHEDXR (K4, b, c),

3 itie

HREMH SRR BN ERRMNF, FRBEKMAESHDENHENEEZEER, AECEER
(Stuefer & Huber, 1998) . S2EE% (1999) WIBFSERM, REEEPLOEHE], ATREARMEErt H ot
BRAE, MEMELHE, NRESEMEREE., FRBEROERY, BHBPTTHERES R
IERRAL IR, RAEER, RELEES, BHEEFTHE (K1), BXHE MRS REBE
HALE B AL AR .

GIPAMTATA, RGEPT I HRRMAEHS PR SRS R/FR M RBYEAME (K1), &
VL5 R/B BMICHEESF . TitRELE (2005) MIBFFESRNLEN, BEHAMEE SRS R/B 2
X, KHE FMRERS R/FR 24485; Mortensen il Stromme (1987) BHFTEM, 4K FH&E R/FR
M R/B LB HESHIE ., BMSET TSRS BERS; TR, REWEYs CRRBEELR .

LYHEBA BB S BARYAET r Po i FAR L, BRET R (B3). X5ECEE
SRE(R T FEDER KRR, M T ESHNEER X (K3), UAAAEESEMETBRNETEL
EEMRRERA (ki %, 2001); MERERAKBMERL, $AGBRAEKHTE P BES
T, SACREEGEETREREREXR. B, EL4FHMN K Pn L HERBAE > 4
AL TR > BERRAL TR > X8 (B 2) . ATAMIBISR MR, BB EIRM A Pn 858 FELREX
ReER (BEBPHE 5, 1999); Ti—AZlM A i) Pn MIDIS AR B8 T ISR ML BRAL T (TLRAH AR
ZH, 2006)

FRRFARA CREEN T FREMRELREEER (K2), BXAEMEERR (K1),
U A GRS 0 RO A ERE BER W,

ABTRR, SEEVEARARMBIE R 640 ~660 nm HILL5E K 430 ~450 nm F15 %%, {8 Sun
% (1998) WBTREN, SHb. Lo, SOLERRM COEREM F EREMER . ARB PR
RS 21 FR B E PRI SO LR R SRR B F IR LR AR, SEAEHILT AR M LR, 40k
PEAREEIEGEN; Besh, T REWHIEY, SIS SRR A i R YL RE R i B
W, FERRERDERES RHILME, W AR IS T BOME ML, X TR A R AR 7
Mt EEREENEZFN, XTARA GRE X ZM R AR mE R m, M
s 27 T
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