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Effects of Yam Mottle Virus Disease on Photosynthesis of Dioscorea
opposita ‘Niuwei’ Leaves

XU Xinlei', SHI Lingxiang?, DUAN Yanbi®, LONG Wenhong'”

(1. College of Landscape and Horticulture, Yunnan Agricultural University, Kunming 650201, China; 2. Station of Cash Crop at Fuyuan County in Qujing City,
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Abstract: In order to understand the effect of mottle virus on the photosynthesis of yam (Dioscorea opposite)
‘Niuwei’, the diurnal changes in chlorophyll and photosynthesis in leaves with different degrees of mottle virus
disease were measured. The results showed that the contents of chlorophyll a and total chlorophyll of mildly
infected plants were significantly lower than those of healthy plants, and the contents of chlorophyll b and
carotenoids of seriously infected plants were also lower than those of healthy plants, but there was no significant
difference in chlorophyll b and carotenoids between mildly infected plants and healthy plants. After mottle virus
infected yam, the net photosynthetic rate, stomatal conductance and transpiration rate of mildly and seriously
infected plants were also lower than those of healthy plants, but the intercellular CO, concentration had not
significant difference from that of healthy plants. Therefore, it was indicated that the photosynthetic efficiency of
yam decreased after infected with mottled virus, thus causing the physiological function to be affected.
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KRR, YMMV R Rpik e e, ge 2 M st (BRI (M 90% A B IRIARBEAL), A HF

FREEAIZ) 1 16.67%; YL TGS E 1L 24 )95 590 KR
L 50%, FEN IYMV RERGEE 5%
(Dioscorea alata)™ YVX Wi 2: B4R N 16.2%L,
Ll 2495 103 5 32 B B B B2 B (dioscorea latent
virus, DLV)"), HrEE L 2R EAE 74 5 (Chinese yam
necrotic mosaic virus, CYNMY)®l, ZEFHELR L5 75
(dioscorea-banding mosaic virus, DGBMV)P), ZE I K
Jpi B (dioscorea alata ring mottle virus, DARMV). 11124
PEL 7 75 (yam mottle virus, YMOV)!OL 7 111 2535 A
1£797 7% (yam mild mosaic virus, YMMV)I!1-121 H
A1 25167 75 (Japaese yam mosaic virus, JYMV)U,
hH4 2 X ORI M 3 (potato virus X, M, PVX, PVM)[®!

.
A

JeE R R EY A K K B S I Z 5 E 1)
FEEAW, R REYET A EAM 2
fr. AWAREKH, ANS(Panax ginseng)B&4e5 5%
I, MR A A EEEARR 15, S miRd HE
{E FEAEAR A 1/4~1/6, M1 A A R AR 17209,
FEE I NS ICEVER o TR BRI A ME LI
(Capsicum annuum var. grossum)Ja, FFAE45H AT
B A B, AR B R EEDS . R B (Nicotiana
tabacum) W M 5K BE IR FEI5 22U 3 (Lycoper-
sicon esculentum) ¥ 75 Hti A~ 2299 1 MR YL 5 AE K 11
T 2R B R PRI . ARG P B 55095 B (citrus leaf
blotch virus, CLBV){Z 4 lis Mtk (Actinidia chinensis)
JE RIS Bk A AR, L2 R
WEAZM, WREBANMZILAR, SHURH A A
M AR, FEBOL AR Z B,
HIN AL L 2GR B, TR ZE 4 R A Ho R PR
FERO, SRAR S, EAE RN E. TR
Ll 24 3% B B 58 B 9 S5 16 A 1F F I 00 B 4
T, AW I AR BB B R R 1L 2
AR R0, SRR AT T LU 25 B 500 B0
AR A = R BE R VR

1 BPRIATT %

1.1 #8

TR AL T s e A B T A e IXR -
28 Tt PR FH A 2 T AR M R 2 P e R R A
IR A = FE B R 1L 2 (Dioscorea
opposite ‘Liuwei’), & UM I L 25 &P . it

TR L 28 R 5 i s A BB AN B S (1 e
(]2 30%HFABEL ). 22 RT-PCR #&:ill, ¥J5 YMOV
FREEZ (B 58 5'-ATTGTGGTTCATGCAGT-
TGCAGG-3'F1 5-ATATACAACAAGTGCAACTAA-
CACG-3', MR K222 55 B,
1.2 HENABREENNE

2021 4F 7 H 14 #1117 HEE LA HEREA K, &
SAE AT 7B BN 2 B RO K 22 R B L 2 il e
AEREE G R R AR % 3
Fr W3 IREE . BT ORSEAAR 0.1 g Brisf:
F B RN 25 mL IR ERT, MRS
RPN (TC/K 2B TR B 7K=4.5:4.5:1) 20 mL, AL
B 24 h, ERE 25 mL; H AOE B2 A580 R
FEAM O] Wy TR RO, DURIRN T
FXFIE . HRHAER ay b SIS PR LS HGER
G, M52 a §8(Chl a, mg/L)=12.21Ass-2.81 Asss,
4425 b 28 (Chl b, mg/L)=20.13As46-5.03Ace3, 25
S MRS E(C, mg/L)=(1000A470-3.27C,—104Cy)/
229, MH4EER S H(Chl atb)=Chl a+Chl b, \H,
Ase3~ Acae F1 Auzo 7 BN ZFERRAE K 663 646
FT 470 nm IR .
1.3 AR HSH H B E

2021 4 7 H 27 HF1 2021 4F 8 A 4 H(ILZHE
AR 43 A BT B BURD 2 e RO R 2, SR EUAE
BARE . KA 8 ) B AR AN Y 05 B
BRI F % 3 Fr, SR Li-6400 1545 200 &0 52 430
EFEA R, RILTE . ZBE RN Co ik
FE. M 8:00 F 18:00, #FR& 2 hWllsE 1 K. Pith#R
FEH A 3 AP X EE T IE, 1B 3 IREE.
1.4 BHEHIGTH5HT

KA SPSS 19.0 A% Hdm AT G it o A A s
Zor T, RSB RIEAT 2 BHILE.

2 SR

21 HEMEBRENSE

P 1 AT L, o] P e R AV AV R B v
HH R A RS R REE R, HEREKNMT
ZFF a. MR b M P REEREIKT AR
FERR (2> B 22.22%. 24.49%F1 11.11%), EEIRAEIE
(1) S 2 B AR R T BT R (P 23.44%)
KARFE AR TR RR O H 24 K a ARG R S BN
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Tablel Comparison of photosynthetic pigment content between healthy plants and virus infected plants

Hs{ Place RA State Chl a (mg/g) Chl b (mg/g) Chl a+b (mg/g) Car (mg/g)
[l & Aziying Y Serious infection 1.440+0.058b 0.490+0.011b 1.920+0.059bA 0.360+0.014b
{i E Healthy 1.760+0.063a 0.610£0.032a 2.370+0.095aB 0.400£0.014a
P N 4297 Mild infection 0.964+0.021b 1.240+0.097a 8.81620.300b 0.930+0.123a
Yunnan Agricultural University g g eaithy 1.448+0.009a 1.91840.234a 14.465+0.973a 1.116+0.200a

FEFEIE AR K NG TR Rom 2 77 23 (P<0.0 1) AR 3 (P<0.05).

Data followed different capital and small letters within column indicate significant differences at0.01 and 0.05 levels, respectively.

S ZE AR TR AR (43 MK 50.28%F1 64.09%), Hit
LRF b FLEKIAE MR EEH@FERNZE RN R
o RRPILABRPBR RN G G B RE
g i
22 HEAERBZHSHKH R

NS BT Ve9 3 =L 7 REOPE S et 88 NIk -
PO AR =y o TER] 75 48, (R ERAELRR I B (3
AR AE 8:00. 10:00. 16:00, 18:00 ¥ 52 T &
IR, 14:00 AR 2 = T B AER (R 80.01%);
e B AR PR AN SR AR AR M B LE 10:00 AT 14:00 &35
T 12:00, 18:00 I Fifik. TE iR K., flEE

B[r0 A e IR Healthy plant 4r
=, 3r 8 -~ - AR Virus infected plant 1l
Eg e 10}
ggi 20r 8t
%g 15} ol
L5 0 al
£% | |

0

VSRR G E B ME Z R, B 12:00
TG R 2 R Ah, HARR RIS B & T4
T REL R 5 R AR AR R A2 0 ARLAR R0 14 A5 3R 7E 10:00
A1 14:00 25T 12:00, 14:00 J5iZH7FEA% . P
16 A R H AR X4 R, 10:00 LS
R IR T 14:00. 755 M8 5 R RR 09 Al R
B S i T B L B B R AR, EE R R AL AR AR
14:00 53 HIRK 55 35 A0 AR T e AE Ak

HE 2 A7 0L, SALS R H AR A S il R
ANF], fi AR AR AR A AR S AL FE 0 H AR (b s A
SR FERE S LR 15 B, 12:004 14:00 F118:00

8:00 10:00 12:00 14:00 16:00 18:00
fisf i) Time

8:00 10:00 12:00 14:.00 16:00 18:00
fisf i) Time
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Fig. 1 Diurnal changes in net photosynthetic rate. A: Aziying; B: Yunnan Agricultural University; Different capital and small letters indicate significant

differences at 0.01 and 0.05 levels, respectively. The same below
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Fig. 2 Diurnal changes in stomatal conductance
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I AR AR 1S AL T B R T R R AR, 16:00
IR} 22 SR R 25, 8:00 AT 10:00 7 F MR G fek e AL
WAK, (HZERARE; @EERE 16:00 B A H 2
B TS, 5 14:00 BIFHE T 55.93%. fEFIR
MK, B R AR AL S BEAE 10:004 12:00 A1
14:00 &35 F A FEAE PRI (53 MK 58.24% 87.94%.
98.33%), 8:00. 16:00+ 18:00 K} 1K F-fd FEAE ik, 5
G 16:00 g FRAE R AR5 A <AL
SEAA R T PHER SIS E H AR R
P2 TFRERES, 8:00 B N E, 18:00 B fAK; fiE

FEM MR AR AR AE 16:00 A b FF, T Ep M bR E
16:00 J& LA S .

FH I 3 1) 0L, BElE] COL MR FEIY H A5 4k i 28 F1 /<,
FLFEEARL, SRR TR . TR 5 B E
TR () B E] COL WK FE 5 i BB MR TG B35 22 e o iR
TERRFI A COL IKRFEAE 12:00 W& A T, ERAEE
DU IZH T B o ] C O R P52 7E P HbL #1872 8:00 B 3¢ e,
18:00 HffK. P E BRI AE T 12:00 F+sr, B
FER U S 00 Pt 3y, R BB des i 1 FEA T
PRES HIIA] COL W E T 1

500 A 450 g
4oL 2 ——e—— {iHjifi#k Healthy plant 100
2. - . . ~ r «
& 400k -- - - - HPEAEPR Virus infected plant
g § 1ol 350
38 300 +
£ £ 300
33 250 250
O i
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g8 Z 10} 150
= 51000 1001
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&3 A AR CO, W H AR 4k

Fig. 3 Diurnal changes in intercellular CO, concentration

FH I 4 AT O, BB g R R I P (1 28
ZRAE 12:00414:00. 18:00 i 32 3 = F B AE %, 16:00
I A 3 72 5 o ELRARL AR IR I 2R B R AE 12:00
AR, 8 10:00 FHE T 75.69%, TRE 24218
TR R LR R AR I 28 R
1E 14:00 23 = T2 AE R (5 74.39%), 12:00 B 1%
PR 5 72 (7 96.84%), HLARIN [A] fd et MR o

fEHEREBR Healthy plant

8:00 10:00 12:00 14:00 16:00 18:00

-- - —— HREHIFE Virus infected plant
B

8:00 10:00 12:00 14:00 16:00 18:00
fisf 5] Time

fEtk e, [HIREZER . BHERE 16:00 [ 23
ZNg Tt EE Y, 1E 16:00 B F B . P g RERE R
(R P 28 T AR R BB LR 11 {2 LR AE 12:00
EIr B, £ 16:00 A BRI, SIXUER,
HRHEIRAE 12:00 IX AR J5 EIH06 T B, Btk
£ 16:00 I8 W AF 5 U T B o X 10 I P50 73 4%
e 5 BUHA PR 5 s S R FEAI

A a a
= 5t
&y 3t
=
£ .c
T TN/ A 2
HE 2 .
Fag . 1r
® 1 a \E

0 b 0
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A ) Time
B 4 w78 = H AR 4L

Fig. 4 Diurnal changes in transpiration rate
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AW FTEE TR, AH [F ARSI L 244 R A
SR 3R S RIS | 3 R G T I B M A
PR, LA R R Rt i LA ) 1) e S 3k 2 AT
EWREEER. MUEREES, R PHSR
av MR by Bt R, KHY MRS EMEET
W, BAERIERCRIN 2R3 b MRS MR & &
AR E . HYERTE NS g e
RO R, R AIATE. ik, BRE TRV
B 52 BN EAS, &A= a7
FeU. FERFERAATIT SRR v HFERER b KIHE
N F A ST RE, M SRR RIS B
B e EHYDOCEER RBRIE. SCE1EH R
e B AR A TG S SRR MR RO SR
REE LIPS, MR EES A EH KR
BUEMSHES . ARFFETIREY, LRI EE Y
WLt Rt A RS E, KRB EN G OR
TR, 1L 24550 T AT RE 32 2E I [
IRH2R 3R b MIZRIARY bR EEREmDEE1EH .

KA FAEPIMRES AT S S HINIE, &5
TR WA FE R AR Iy 1K) 4 O T R e T RO
MR, FotaERE L B OER, HRMMT
RILG, 41 1L Zj(Dioscorea opposite) - 1X — I
G, bR B H AL B T Y e A RE )
SRS, JaA VR AR B AR R, R 2 AR,
HERYLEHT 12:00 2> HILARIRILG, bt E
WA A, I8 — R W 3 A PRI
R, JeE A AN R RIER . AT, R
FEFRTE 14:00 HILEE 2 DMIEAE )5 2218 %, 1 /RYH
RELR DU R B, 10 BH B 503 B3 5208 T AR )
FCE AR AR IR IS R A B A
LT E RS P A R, MG R R &
TERBBE 2 35, FAEMANIBZ IS 2, EYik
AR BOIR L R I i 2 2 SR AL B 28 05 0
BERR AR 7Rt EE R, LA EH Wb
IS, mEMRE NG N, AR EERE
Kgzg.

LEEZ/IOp R pr e e 2 SN2 A TR
1EJ9 COL FENFEADAR N REIE, XY 16 & 1EH
EE B REEMEREY, AL FELE 12:00 HiHE
TR, ML EEFRAE 12:00 T, XESX
PR CO JEANF K. JEMZEF(D. zingiberensis)

L Z)(D. panthaica) B FILH X —FEHEPT, AL
f& COy #ENGHHE N HPE—i 48, AT FE 45 KW,
R T DR B0 7 1A L 2 AR B AL 3 RS
FEAEARAG, Xt S EURH RO & 1 AR B 2
JRAEZ

COy RNHTEM R EZERL, X aEHRE
IR E BRI, 75 550k L 2 30 B A 9 2
(tomata yellow leaf curl virus, TYLCV)E!, TMV %
BRGNS, 7 B A 2 B PR AR,
M HEIE COL W FEMIA P . AT, i FetE ik
(K1 IE) CO2 MK FEAE 12:00 F116:00 A P KT, 1
IR RAE 16:00 A 1 IR FF . 1X 1] fE 2 80w
TR G R A AL TN R BUHIR] COL ik
JEE AR AR 15 o
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EawibURl WaN 1 0 &2 DN R BUR S 21 S B N A B
SR IR SR IS 28 B A P PR ARAEL A R TR, B
1Em R BRI A RIS, KSR
MRCR WAL, SFBEOSRERIFETIREZE, Wl
R, SBOGERES N B AT A RRY, 2
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(1E 16:00), 16:00 Ji5 2 il N 1% 5 HE A 1) 26 1 T
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