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Abstract

The differences of virus-free potato seedling growth, as well as variances of chlorophyll content
and chlorophyll fluorescence parameters were studied. Red light, blue light, Red + Blue (R + B)
light generated by light-emitting-diode, white light as control, were applied to study the influences
of different LED light qualities such as W, R, B, 7R1B, 3R1B, 1R1B, 1R3B, 1R7B, on virus-free potato
seedling leaves with Favorite and Eshu No. 5 as materials. The results showed that the different
lighting quality treatments affected the growth and photosynthetic characteristics of potato
seedlings significantly in different ways. Obvious increase was observed about plant height and
contents of chlorophyll in the red light treatment. It was showed that blue light treatment was
beneficial to the growth of leaf area index, height, leaf area, chlorophyll a/b and dry plant weight,
as well as ®pgy;, ETR. Moreover, it was also beneficial to the increase of tubers production and the
acceleration of ripening time. Furthermore, it was concluded that 1R7B treatment showed its su-
periority with significant increase of plant height, stem diameter, seedling index, dry plant weight
as well as ETR, ®ps;; and qP, but it cannot increase the number of tubers. In addition, blue light can
promote the enlargement of tubers. So pre-treatment increase in red light can lead to the forma-
tion of a large number of stolons, post-treatment increase in blue light can promote the enlarge-
ment of tubers and stolons tuber, meantime, thus increasing the yield of tubers.
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HAAFIFLEDFEHEA KSR FLREE K. MEARSBREMERTESHENEM. XA
W% (light emitting diode, LED)EERFDER, PLEE(LER. BEXB)MA KA A6(7R1B, 3R1B,
1R1B, 1R3B, 1R7BANIE, MUAMIEANR, BEDRER SN EMBESSENREME, HAAF
FFRLED X BB SR EAKRAEKRE .. HER R NEERMENEm. £8RA: £EFRNERE
FERT, BREDRENEKEERAEZR. ZXREBHERTHEKGBEAINZESE,; BEXBLERT
REEERORR. SERTE. HREE. HEBRAHSRa/bE, DR OpsMETR, BB {EHRHREE
%, MERHEEERESRY, RELILSE. 2BEA4XRIB7AE FHEKEEBRRNEE. 2.
FE WS, BT T @esus ETRAIQP, FEEHBER, HEEEMHENELD, BXAFTHRENE K,
MAF TEEZENKEA, Frel o @SR ES LA A XN, )5 FREL /Bt E
RBERERER, NREZE.

XK ia
BEBLRE, K, LED, MR, HERTL
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1. 5|8

R A K B R, R REE M ORI, M HE K BA AR B
JRARHE . YRS KT UL R A S T B W CAMCIER, 3 AA enl ik e £ ik
YN IEREEKRE , PR TR IR BEIE 2 90%, KM 4T 5 e A& Al 47 A B1YE 2 1) 32 B IR [ 1]
FTEAS TR BE B = A BB 4% A Z (phytochrome), (G2 4%, F UV-B 248
TR RN A Bz 4106 X6 [2]s A2 16 )6 1 52 M4 #5% Z (phototropin) A &AL F (cryptrome) [3],
BRAE 22 A 5 06 15 5 10 40 A R R A 2 TR P 0 S S SR e K IO RIB A%, TEM SRR B 38 1k R B P it
BAEA . LA S FED T AL TR i CRY D A ook, W A7 T iz i i
CRY R AERANE]; M CRY2 (U AL T4 %, BA (R LA R A K e 4], K25
LR BRI A R T AE AN ZE T 26 A2 5], TR SZ 6 A AR AL IR e 2 A 5 & Phy # Cry [6]. ATA
B[] & D8] W3E[9]. A 2E[10]. BEAE[11]. BOFM[12]. BE[13]. Hiad[14]. #JK[15].
JHEL[ 1615 E IR 78 o R D CRES (R E DK AE K, SR E SR S & Ok lR, @@ i
AR E IR KB RIS E A B RIS EM KA K, &M Chl a/Chl b HUAE,
R S5 SRGRIR AT, ATgEs AR A, et E. el g m i R E AR A
FR[ 171 6B P08 A G Al 2 05 18] TR PSIT YAk vt R A1 PST AT PSIT [a) f B8 A& 33 19]
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LR EER .

T4 AP R R Y IR Rk TR E [20], DR R R R R A R AR, H Y
Rl B A 45 R AR R W 33 R AR 7 L T3 A 77 . W BB AR S R K s s 2 ) A e T F b
H R, KEERE R B AR T, R Z EA M DR E LTS . HigS Nk, A=
FEE I R ZER BRI T O 1 24008, 07K RE R 45 5 10 A B LR 0T 70 32 B4 b 70 8 R
TR RE[21] [22] FRACHE MEACFE[23] SOLRIE IE[24] 5 H A =07 B P2 R R EL i [25] R A% [26]
S5 . A B AEEIE LED ¥ & D6 T I K 5 R 55 BOitE, BF 98 Rt 7K 35 1 55 T 48 2 Ak KR 4 2508
REPERIRZIE, ARG LED SGIRTE /K85 5 B8 25 835 (10 B B3R A8 ARk 40

2. MRISHE
2.1. IR

T 2016 4F 9 H~2017 4 2 HEPE R K= B RKAEMHE S B KR = AT . Ll 8 B %
A A B S 5 E (Favorite, 15 FN)FIS8% 5 5 (Eshu 5, fi5 ES5).
WO e SR EMA T, FASRELR, EFH 65 K. MMREKAMR, HWEEY, S,
PRis 65 em fids, ZEArEWEMIRIES: matt, Sk T8, HEAERMBR, dlge. 8K,
KR REKMEY, RgEd, WifEE, REOGNE, RERMEST, FROMmE, SEE P M
BRI Y JRBEANG IS, X A R EE R s . BEE TR EE 17.7%, Eh&E 12.4%, EEEE
3%, HEASE 1.55%, 445 C A5 13.6 mg/100g. 5% 5 5 bt Bt o E i 7 D8 Eu e b
HH (E 95 2008001), A S AL P, A2H 94 K. BRELEY L AEKIBIGE, BRE 62 om,
TEREEST, ZEMa, HRERUN: e, FEER: fE2E, SEET, IEKRE, REOLHE,
WL AW, FRE: ERETSRE XWEN. RS Y NI, PO TR EE 22.7%,
TSR 14.5%, EEFESE 0.22%, MEASE 1.88%, 44EHK C 52 16.6 Z75/100 7. HBEHAE
T HH P P R S AR T it

2.2. BB

2.2.1. I & LED iRt

AR WA 8 A LED Yedil, 2 W E NE (W) LZL6R) L% 7:1 (TRIB). £L#556 3:1 (3R1B).
ZLW56 1:1 (IRIB). ZLH5)6 1:3 (IR3B). ZLH)6 1:7 (IR7B). #6(B), FFLAEYG(WIE AT IR . RHIZIX
RIGWIT, TN EX, SFCYEIX .

PRI Y Y v S5 438 T B e 38 PR A W 45 P ) KD-LED-T5 4T %, 8 4T K 120 cm, % 92 Wi
W £ (B KU 400~500 nm,, P04 460 nm) BT (E B KT F 610~710 nm, 1% 660 nm)sk 4 (3
B KA Bl 400~800 nm, Y U4 450 nm A1 560 nm) [FI F s KT Bk da BRI B R AN R EL il 3 5158 B2
Ji o

2.2.2. R FE

RIEIE AR LED 4T, &/NXEE 10 #8K8 120 cm B LED 414, &/NX A1 T 48 _E 5 A g &
SRR OO R, DI B0 A FERTRIF Li-1400 40 R4 28 FE b S 1% & 35 (32 [ Li-COR)
KA /N XA B E A RS E(PAR), PETAT 28 & R, (BRI AT 20 om i FE ARG & Ada ST
PAR & 150 £ 20 pumol m s /KIS el G & LY AT e, 4/ B WA R 8:00~19:00 #ht, A A
TRFF/ANDX PN BRI o BN WIEAEE IR E B3R HI7E AR 18°C~22°C, M 18°C~20°C; EFRIIRE 18°C +
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2°C, WBIERFFTE 70%~90%. K1 K E FRBIEEARNFT), BIRBCN Sl M ER 228 77, pH N 5.8
+£0.2. KAEFFROBETBELREE AshfEd]. fFEEEK 20 RIRRKRIE)G, ERRR NG5, ¥
BEHAEAL 5 om, TRIEA RS0 FITRRHT R 2~3 om EFRBE, HEHMEE 1 eom A4,
PRI 5 7 78 70 Hefiih s BRI 10 7B BAGIE— I, BRIR 3 40l b A=, URIE FR BRI,
BRI 15~20 d sE e H (1 1).

Figure 1. Sketch map of plots with different light quality: (a) Red, (b) White, (c) Blue, (d) Red/Blue (7:1)
E 1. TRXRHZR/ DX REE@RD): (2) 4%, (b) Bk, (o) Bk, (d) LBk 71

2.3. BV RARHENIE
ARG 4> BILEKIGERE 10d. 20d. 30d. 40d. 50d. 60 d BUREHEATHEHRINSE .

2.3.1. EYEBERNE

TEFERALEE 20 d B8/ X BEATLIE B = MRAE AR AT F HEE 5%, R E AR K, R FH B 4RRR By & v T
L, FIFSRAREE N 0.001 g FORSFIE M 25, MREEE & T EGEMTF AN 105°CKAH 30 min, 80°CHEZ1H
) NXAIESE 10 BRI R Bt E P bR R RO S 2R (ol e 0 A Ak 1 25 1 LA I~ 354 A 431 DY
R R BEAR s BRI B R e (b 2R B AR K AU EE )

H e 2L Healthy index = ZEH1/ZE 5 x &Mk E[27]

& K& (%) = [(MHEFE — i)/ E ] x 100%

ELIH IR SLA (em®g ) = SR/ S H T 5

MIEARE = iy A/ iR

232 HRERFEMNE28]

M4 R B BT = 2:1 FR A S BURIR R34 L il 52

FE/NMX BEHLEC 10 BRAERIEI DM, R 25580 R 0.1~0.2 cm (/N RAT, FREX 0.1 g A 10 ml
W =2:1 MRS IRBUR T, S5 B HCE 48 h J5, 645 nm. 663 nm. 470 nm = B T MIIROGAE .

M4 K a K (mg/L): Ca=12.21A663 —2.81A645

MR b K (mg/L): Cb =20.13A645 — 5.03A663

K FFE(mg/L): Cx=(1000A470 —3.27Ca — 104Cb) + 229

e RV x SRR AR AR < T R 5 4L
MR O R S E(mg/g) = ey

2.3.3. HERWASBINEUE

FEAN/INX A BE LG E 3 BRIGEIPU I, S MINI PAM {5 45 228 25 58 6 A (4 [ Walz) il 52 i F PSII
WITEH856 Fou K%t Fm. BAGA SRR FV/Fm). et 208 K ZE(qP). JEAL 20 K R HU(GN).
PSII 't i1 R (Qpsy) A B HL T AR 3 (ETR) 45
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2.4. HIEALE
R EIE K F DPS v 14.10 5 Excel 2013 #4780 5EK, BT LSD £ B L EEFIT %
ST

3. ZRE S
3.1. FERIARTEREHAHERMXAE MNESE

2R R REPHAT A /E BB R AL . W05 1 PR, AFEDEAAEE A SR AR
SEWEIN: R>TRIB>3RIB>IRIB>IR3B>1R7B>B, H R fll 7RIB A FHHG RS EREES
FAHE W, H4EEK ab fii: B>1R7B>1R3B>1R1B>3RIB>7RIB>R, H R fl7RIB k¥ FHH4EE
ab [HRFEMT XM W, S EEEMAE 5 SENEDLR MR\ MRETBEFEER, I EAELILR
AEER R MRS REE S TR W, BR3RIB AE NSRS b REGE SR ER, K
R T RS MRS EYEEE T W, 2006 R Al 3R1B A 50E 5 S 8iHs PR
HREE TR W, ARG T RS MRS RS EECT R W, W5 K2 BAEME R —
B[29], LOBEEOUE SRR BEEICEIELL: Z06ATBEICH fr Chlab {8, ¥OGAT#&E 1 f Chlab 1,
MGG N3 — € LLFIIsy Chl a/b o 284, WD A ReE—EJu B N2 = Chl a/b.

Table 1. Effect of different light qualities on chlorophyll and caroteniod content in potato leaves at stolon development stage

F 1. FRLEX BREERIT A ERFERE MRS ENTM0 )

R YR ”féic%ila HE SR E MRS 42 a/b EEE) l\%b
Cultivar  Light quality il a Chlb Chla+b Chl arb Carotenoid
(mg'g” FW) (mg'g” FW) (mg'g” FW) (mg-g~ FW)
w 2.10 deCDE 0.57 efDEF 2.67 ¢fDEF 3.65 beABC 0.42 deCDE
R 2.89 aA 0.94 aA 3.83 aA 3.07 hF 0.56 aA
7RIB 2.19 ¢dCD 0.64 ¢dCD 2.84 dCD 341 fE 0.40 efgDEFG
%y 3RIB 2.01 ¢fDE 0.56 efgEFG 2.57 fghEFG 3.59 cdBCDE 0.42 dCD
IFI\? IRIB 1.91 foEF 0.53 fehEFGH 2.59 feEFG 3.62cdABCD  0.39 feDEFG
IR3B 178 ghFG 0.47 ijHI 225H 3.79 aA 0.33 iH
IR7B 1.64 hG 0.44]1 2.26H 3.75 abAB 0.36 hGH
B 191 fgEF 0.50 hiFGHI 241 iGH 3.79 aA 0.38 fghDEFG
w 2.15 deCD 0.58 ¢fDEF 2.77deDE 3.54 cdeCDE 0.42 deCD
R 2.64 bB 0.82 bB 3.46bB 3.20 gF 0.51bB
7RIB 232¢C 0.67 cC 2,99 cC 3.46 fDE 0.37 ghFG
W 3RIB 2.08 deDE 0.59 deCDE 2.67 ¢fDEF 3.52 defCDE 0.44 cC
%g’; IRIB 1.92 foEF 0.54 efghEFGH 2.47 ghiFGH 3.55cdeCDE  0.40 defDEF
IR3B 1.90 fgEF 0.52 ghiEFGH 242 iGH 3.66bcABC  0.38 fghEFG
IR7B 1.91 fgEF 0.49 hijGHI 242 iGH 3.77 abAB 0.38 ghFG
B 1.93 fgEF 0.51 ghiFGHI 2.44 hiGH 3.77 abAB 0.37 hFG

VE: XWRAYEW). Z98R). 4% 7:1 (TRIB). £LH55% 3:1 BRIB). ZL#)% 1:1 (IRIB). £L#% 1:3 (IR3B). £L#5)% 1:7 (IR7B)FIEYE(B) 8
o R—FINAFENEFREFEIER 5% 1%% 7 REKF. TR,

3.2. FRXRTBRFEMRMNELT

I 2 A2 2 A3 prar s, ASEDGOG B4 4 R A 2 A 3% Z 5% . 3R1B. IR3B. IR7B, B
A IR SEE RO RS W EEE ZER, KON 3RIB>B>W > 1R7B > IR3B; 20t 5 k4t
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AR R AR T TR, B RAREE N ROk B T A, ARG R 4 ik R 2
7R1B > IR7B >3RI1B > IR3B > IR1B; 3R1B ¥ Y6 AbHE T 4 i (1) 224 S5 0 R TG 2.3 72 =, fRIE B> W >
3RIB; W JCAER (4 v 0 S A o S AN T RE 0T B B3 T R, P A3 RRPR B A O BT
AR B > IR7B > W > 3R1B > 1R3B > 7R1B > IR1B > R; iT 3 )6 B AL FE R MRAR K 50 IR 2 T (B 35 25

F, HEDCAE TERIR S, H2FEKT IRIB M Ro

\ R 7R1B 3RIB IRIB IR3B IR7B B
Figure 2. Morphology of potato seedlings under different light qualities
B 2. FREERTHIDREJEMRAE TS0 d)
Table 2. Effects of different light qualities on the morphology of potato seedlings
= 2. PRI DR BERATEE KHIFIE(20 d)
g R Eflmm)  HEem) K (em) HbRSEE)  HETEE K
Light quality =~ Stem diameter ~ Plant height Root length Fresh mass Dry mass Healthy index
\% 3.70 abAB 37.00 cB 26.90 abA 12.24 bABC 0.746 bB 82.19 abAB
R 2.65 cdD 43.63 bA 25.76 bA 7.12dC 0.393 cD 22.69 eD
7R1B 2.53dD 30.63 dC 30.33 abA 10.81 beBC 0.612 bBCD 40.60 deCD
?%é 3RIB 3.47bBC 25.73 eD 31.57 abA 11.94bBC 0.738 bB 96.51 aA
FN IRIB 298 ¢cD 21.80 fD 26.07 bA 8.13 cdC 0.412 cCD 58.22 cdBC
IR3B 2.87 cdD 23.00 efD 31.26 abA 10.83 beBC 0.662 bBC 68.04 bcB
1R7B 2.99 ¢cCD 26.13 eCD 30.90 abA 12.92 bAB 0.773 bB 77.51 abcAB
B 4.05 aA 47.77 aA 33.80 aA 16.61 aA 1.128 aA 95.47 aA
w 334 aA 37.40 cB 33.97 abcAB 8.88 bcdBC 0.533 beBCD 48.19 aA
R 1.95dD 47.13 bA 29.07 cdAB 5.41 deCD 0.284 deDE 46.61 abA
7R1B 2.26 cdD 36.67 cdB 32.07 bedAB 7.51 cdeBCD 0.383 cdeCDE 24.48 bcAB
%‘K—;%; 3R1B 3.12 aAB 33.63 dB 35.83 abcA 8.14 cdBCD 0.492 ¢cdBCD 47.14 abA
%; IR1B 2.23 ¢dD 35.43 cdB 26.07 dB 4.36eD 0.227 eE 14.36 cB
IR3B 2.47 beCD 27.63 eC 38.94 abA 10.65 bcABC 0.617 bcABC 56.32 aA
IR7B 2.39c¢CD 3293 dB 37.97 abA 11.93 abAB 0.712 abAB 51.49 aA
B 2.76 bBC 51.40 aA 39.93 aA 14.17 aA 0.862 aA 46.61 abA
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AFEDGFRATERE 5 5 HISEIEE AN, FR 7RIB. 1RIB b, Hi4 %o ab B i T 445 4 i iH: T He 5
ISR REEZR, WK IR3B > IR7B > W > 3RIB >R > B; Z0)65 3G Ab 3 R AR MR i 553
TR, HEDGACEE R Ok E R T O, ARG TR 4 bk S K g TR1B > 1R1B > 3R1B >
IR7B > 1R3B; ES5 £ 3R1B it FAEKMAH ZME LA T EK LR E Z R, HAOWRAHE T, &
JENBIK v 2R R, B T e R AN I s W A R A &)y 1 SR T R TR R R R e T,
B Rh 3 T R bR SR T B BT RE R B HEF K& B > IR7B > IR3B > W > 3RIB > 7RIB > R > IRIB; [%
IR1B I R Ab#E A B E 4l i iR 2 K T 0 Ak, ARk G2 B > 1R3B > IR7B > 3R1B > W >
7R1B.

BRI E, BOWEKTM PN ke, MEREEE LT RERYEE S TR, R 200 wa50y
FTABETLE S 2R, EeAEK NI ESS Mtk . MEEE & T EthYEE R TR 2060 TR
FN M1 ESS ¥k & m T o, ARK. ZEH. MEMREEE & H 5 B E K T X

3.3. FRERTBREEKRM FREKFER

H#e 3 Al % FEARFEDERALEE 20 KA, ANEDEFT D B A KR BEEA R, 264k
HUR R R R RS TR AN, BT HARJG AR, DR i EKE R kA
FRIREAR I R PAREOR, MR B, AR TR SRR 4406 R3BL ARFE R FN M B AR 1
R AR A O, mHEfR SN, ESS ISR PR R AN T e AR KN HE 578
4—3: IRIB>R>7RIB>3RIB>B > IR3B>W > IR7B; ¥ & FhH 8 F — /2 3RIB> IRIB >
IR3B > IR7B > 7R1B; Pt v &K E—F#EMZ: 1R1IB>7RIB>3R1B>IR7B>R. B, 1R3B
AbEER FNL ESS B & /K& AU TR s X IR, HIARIA B B K.

Table 3. Effects of different light qualities on the leaf morphology of potato seedlings
3. PRIXFRNDREM R EKBIFIR20 d)

o oopm TTME A e AR e B g sta
' Light quality engthwise diameter Transverse diameter of M JE 4%t leaf water content HAEOT)  (emd) (cm Vg)
of leaves (mm) leaves (mm) Leaf area
W 65.35 aA 45.76 abAB 1.43bBC  92.84 bcABC 13.8aAB 182.3bBC 445.8 dCD
R 31.89 fF 23.87 ¢E 1.34c¢CD 92.49 ¢cCD 15.0 aA 116.0 cC 644.0 abAB
7R1B 51.01 dD 36.04 cC 1.42 bBC 93.77 aAB 10.6 cC 195.5 bB 570.1 beBC
ZE’:% 3R1B 61.88 bB 47.27 aA 1.31cdD  93.24 abABC 15.0 aA 2134 bB 493.3 ¢dCD
E;EI\? IR1B 41.10 eE 32.40 dD 1.27 dD 93.90 aA 15.0aA 177.7bBC 685.7 aA
1R3B 51.71 dD 35.70 cC 1.45bB 92.81 beBC 14.2 aA 187.3 bB 465.8 dCD
1R7B 55.29 cC 35.69 cC 1.55 aA 93.02 bcABC 12.0bBC 180.1bBC 418.4dD
B 63.51 abAB 45.02 bB 1.41 bBC 91.60 dD 11.6 bcC  279.0 aA 484.0 dCD
W 62.12 aA 46.72 aA 1.33eD 93.05 abcAB 13.8 aA 130.6 bB 486.2 ¢cdCD
R 27.74 {F 22.97 eF 1.21 fE 92.18 cB 10.6 cdBC  68.5cB 641.0 abAB
7R1B 45.60 eE 33.95 dDE 1.35deCD  93.29 abAB 10.6 cdBC 124.0 beB 647.0 aA
%B;% 3R1B 49.60 dD 44.61 bAB 1.11 gE 92.98 abcAB 14.0aA  126.7bcB  547.8 bcABC
%SH; 1R1B 46.76 eE 32.88 dE 142 cC 93.40 abAB 12.6 abAB  78.8 cB 650.4 aA
1R3B 58.10 bB 35.66 cCD 1.63 aA 93.42 aA 12.0bcBC 195.6 aA 529.0 cBC
1R7B 55.26 cC 36.22 cC 1.53bB 92.66 bcAB 11.8 bcBC  129.8bB 386.4 dD
B 60.31 aAB 43.10 bB 1.40 cdCD 92.36 cB 10.4 dC 224.8aA 5453 bcABC
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34. FRXFRAETDREFN~E

WA TR AT REE, 75 d IS RIAUGRIA, KRG T LR EE 100 d Mk, A& 4 7]
DIfFH: 3RIB AREE T 9 S E ARG B R S PO E R 2R, B R FN MR EH R E
T EeabH, (HARBRMEEAT, HACTATE TR SR ZHWEE M TRAY AL THRY
e M R E R 2, UG 3RIB Ml Bs 903 5 S7ES MGG T I 2 AN L 9% S 5 e SR
IR, WIRER ISR 5 5 MRS Fl, FRIA TR, Wik 4 s, B Al 3RIB 4b¥E T ESS
IR RR S Z R s TR A, (ERIAB)EZ /KT, 1 IR7B. 7RIB Al 1R1B AbHE T [ 8Pk 45 2 40 5 5K
T AT R Rl . PR FIZE IR7B. 7RIB A1 IR1B AbFH T F Sk 45 2 50 b rh KR B8 48 BRI b T
BARAIE, BEHX 3 PGB RS 17K B B2 R %E . Ry 7RIB. 3RIB #1 IR1B &4# T
FN () Bk 45 2 ot 520 9] EL G B G BR AR T 50.44%. 59.21%. 32.16% /% 45.32%; R. 7R1B. 3R1B il IR1B
AbFER ESS R ARG T A LE B T RPEAR T 39.78%- 45.99%. 33.76%F1 78.65%; R. 7R1B. 3R1B
AT IRIB AHE R FN F B o K 70 4 8 2 i 43 1) EE S TR O PRI T 55.17%161.62%35.42%F1 48.74%;
R. 7R1B. 3RI1B #ll IR1B ALEE T ESS5 M Lk Hh K20 2 45 2 o &40 ) Lot HE DG FRAIC T 44.44%. 47.28%.
38.28%F11 87.54%; M — & ¥ Bl A 42 e ' LU R TR R A K. Dt B AL¥E NI FN A
ES5 P75 40 il LG IR BR AR T 36.80% 11 15.22%, {HLLXTBRHEAT 25 d i3k

Table 4. Effects of different light qualities on the production of potato
= 4. FNEXRMDRELSE SN0

it o Jt 5 PR AL BAMEEERE PP RREE2 g KRB KL LIPNGTE RS
Cultivar Light quality ™ (g plant™) SEEH() 7 & (g plant™") 3 (g tuber )
w 8.89 aA 39.09 aA 5.57aA 36.14 aA 8.75 beBC
R 6.00 cdBCDE 19.37 ¢cdD 3.03 beBC 16.20 eDE 5.40 cE
7R1B 4.63 eDE 15.94 dD 2.17dC 13.87 ¢E 6.51 deDE
f’j :‘% 3RIB 7.67 abAB 26.52 bBC 3.17 beBC 23.34 cdBC 7.41 cdBCD
Eg? IRIB 6.27 cdBCD 21.37 ¢cCD 2.67 cdC 18.52 deCDE 7.27dCD
IR3B 5.53 deCDE 27.05 bBC 2.93 ¢dBC 24.91 beBC 8.79 bB
IR7B 4.53 ¢E 30.85 bB 2.53 ¢dC 29.05 bAB 11.44 aA
B 7.13 beABC 26.29 bBC 3.71bB 22.52 ¢dBCD 571 ¢E
w 10.19 abAB 17.04 aAB 2.27 abAB 11.69 abA 5.08 abAB
R 9.86 abAB 10.26 abAB 1.07 abAB 6.49 abA 3.34cB
7R1B 6.57 cdBC 9.20 abAB 1.00 bAB 6.16 abA 323 cB
%EBZ% 3RIB 10.38 aA 11.29 abAB 1.20 abAB 721 abA 4.59 bcAB
%g IRIB 4.60 dC 3.64 bB 0.47bB 1.46 bA 3.66 cB
IR3B 8.99 abcAB 17.23 aA 2.65aA 13.19 aA 437 bcB
IR7B 7.58 bcABC 14.63 aAB 1.73 abAB 11.15 abA 5.96 aA
B 10.40 aA 15.27 aAB 1.67 abAB 11.04 abA 4.79 bAB

3.5. PREIFERX DHREH AHERRIESHHIRN

gE5 1K 3 kA, BT RIMIIEDE ) Fo M Kkt Fm $2& 20 KEFERZ S, R, 7RIB. 3RIB Al
IR1B A3 FN FEARIIHI4G 7 6 70 50l i R 20.60% 23.69%. 14.55%+ 4.59%; R. 7R1B. 3RIB
A1 1R1B A3 R 1) ESS FEAR IR LG 670 Al i X R 5.05% 21.11% 9.29%- 4.19%; R. 7R1B. 3RIB
A IRIB AL FHEAR R 6 HAE A FRFEE R R R A 7RIB AP R @pgys qP F1 ETR KT XS
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Fi(p > 0.05)RE T Opgys AL G 9.40%. 7.50%1 11.47%; B Al IR3B AL¥ R ETR Lt CK &
FE 11.67%A1 9.67%; 1R7B. 1R3B F1 1R1B 4LFE N K64k 208 K ZE qP 23 5 et = Y 15.00%
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Figure 3. Effects of different light qualities on chlorophyll fluorescence of potato seedling leaves
3. PRIERXM DHREMH M ERISESHFMN

4. g
4.1. FPEEEREMN SHEEAKE SRR

JERMEYVEKRER N EERIE, Y B2 A R AR e G2 L5855, Wi 5l & Fh e
RPCFBOCERAN3]. AEDEFACEN SR EA KK E A RELN, ARETF 7RI, #6EF R3B1 T
MIREMR RN, 46002 R7B1 RIS AR R 2R )N, 0B 6 S B E ) 1 4006 2H A e A e A
PRIV ZMAREER, SilmoR[7]. BWI[29] J5R8RE8[30]. XI%Z[31]. Poudel [32]. Barre [33]5/HikiE
—H O THEMRETGE, RS, AR TRAREIER LG Bh AR S 22, B, &
PrE AU SR BB R, UL EER T KR DR ZAEY RN RUIARRIEK, X5 EEHS34EE
P& AL LR A — 8, WO N EROK, A R AR T O AR TR, X 581 ATE
JHFEE[35] BER[15] M F B E[13] Has i [14] 50 72— 20 W CRA S/ A T B8 iy e,
AR PO ik TEO AR RH I T B S it e RO/ FRTIZR, i i SREEFNFERIOL REA ¢ NIRIGEE R E,
B AbFE MR RS BEE LT E L HRARECIA AR WS T AR, O K. m R
Fert TR SLA A fHa s CK R E 2 m, HH M A &K E R 83T B0 ok, e
WAHEAYE(RIB7. R3B1 Al RIB3)ALH T A vk B ACH T Fe 20Ok, B & /KR A AR, Rk REfg

K.
4.2. FRZEEXMDRFH AHERMAE RO
MERRARIY R RSEENEZIDe A R, REMIATCEER YRR, HaRR BN

oo fdMESOCREITER], K% MRBR TIOR8 0 RE, I REAE il B T B R AGIE,
CAARSR S 1905 sUABHIOE R S0 1T (PSID 1L 6 B BOR CRA I 2R 3K S 32 BR [36] ATRIG AR I 2R 3% s
M4 b SRR B A — B0 B 5 Z00RED G 1 HUE 2 IE L 206 FAERR M v Chl a/b fE &R A,
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H. Chl a/b B FEH GG A4 =4 in, {H7E R1B3. RIB7 FI4i#644FF, ™) Chl a/b 8 # %
5, VAR E R TRET RS E, MR SR A R AR RT R T Chl ab
B, TM¥CREE — @ YE N #Em Chl ab (H, X5 KZHW AR —E[11] [37] [38]. L4006 FHIZKREAL b
o ERs, HUGZ RIB3, BOGTMEIRAY PRESERK, WIEKRHAY MR ETENRMRMREL/
E. 2056 RTB1 6 R AR S8 B3 m T, (2 Chl ab E2ELT XA R3BI
AEEE RIS R RS N RSB A Chl a/b (Y SR AL R E R

4.3. FREER?SHEHF PSI A0

ANFEFEFAEFERT Fow Fmy Fv/Fm. @pgys qP+ gqN il ETR AR E M. A%+, FN7E R, R7BI
A R3B1 4FE R Fo HE =T AR, R7B1 1 R AFEH ) Fm 2R AR, WEFETHALM, ESS
7£ R7B1 Hl R3B1 A A Fm Z R AW, #RE S THR6: BRitbi4t, R7BL 42 T Fo. Fm
R ES T HACR: WL GR I D442 PSIT N oL (58 % & LA A FI T PSIL oL A%,
H R7B1 AL AU e, R3B1 IR, SXIEK[38]7F Hiag b R 70 45 3 — 2L

AT, SACELN Fv/Fm BOMARE, B 10 d 4MATE 0.8~0.85 2 [A], R7B1. R3B1 F4ili &4
i FN () Fv/Fm 540 T8 57K F, RIB3 A1 R1IB7 A4bHEf Fv/Fm A T HBARIRA, Fv/Fm A K0E K,
Ut B R 2L HIFE A B3, PSIT B O AR 4. Ry R7TB1 FIEH AL T FN 1) @pgys qP
ETR KZ BEMTHAOA, BRI =FbHE R PSIT RN O TR N, Bl PSITIR
WA g G S BTk AR BRI RE D BEOGAEHE NI Dpgy A1 ETR B, qP A THEUCRE, aEAE
JE(R1B3 F1 RIBT)ALEE R[] @psyn qP A ETR 23 &1 CK MIZ0OG, T gN B0 T 20003, S0y
JIX 2 P TE A A e A HE N I AR R PSTT s 0o B P IBOCRE FE e K, WROORIME 6 6 BE O B e, (HL
HAH Ttz AL G Re Ee Bl > . Kk, B RIB3 A1 RIB7 ALEE N A i) PSIT ThAE R IF. &Nt
i, ZGALER R @pspn qP A1 ETR — ELAL TBARIKT, MR 7 K R 5L qN RFFER R KT, B0
210 TR PRI RO BE R 22 AR TR s, 1X -5 8 MI[2910F 78 2006 AL B R 35 ) NPQ HL a4 P s,
WORLLGAL B R I RS e B K 22 AR T AR ik 45 R — 3.

5. &t

AR LED BN K SR EBRAKKE . LG ERGTELAHRERIOCSHNEHAES —EER. &
WRIGZIRRY], 2006 R AP SR ERAKI M &G a4 R 8, EH A4/, Opspn ETR Al gP
B, gN ThE, ERE RN RGNS, R ERIK. WDt B A iR mEAROR S . B E LT
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