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Physiological Mechanism Analysis of High Light Efficiency in Cassava
Cultivar Ku 50
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1. School of Chemistry and Chemical Engineering, University of Jinan, Jinan, Shandong 250022, China; 2. School of Biological
Science and Technology, University of Jinan, Jinan, Shandong 250022, China

Abstract: To study the physiological characteristics of high light efficiency in cassava cultivar Ku50, W14, a wild type,
wild relatives of A4047 and cultivated species of Ku50 were used as the materials to investigate the character of photo-
synthetic physiology during different varieties of cassava by measuring the photosynthetic pigment content on function-
al leaves, net photosynthetic rate (including the photosynthetic rate curve under different light intensity and photosyn-
thetic daily variation) and chlorophyll fluorescence parameters (including mainly the actual photosynthetic efficiency of
PSII-Y(II), and non-photochemical quenching—-NPQ). The result showed that the content of various photosynthetic
pigments in Ku50 was significantly higher than that in W14, but no significant difference with that in A4047, suggesting
that Ku50 and A4047 may have higher photosynthetic carbon fixation capacity. The net photosynthetic rate of Ku50 was
slightly higher than that of A4047 and much higher than that of W14 on the photosynthetic daily variation and Ku50 and
A4047 had no obvious midday photoinhibition phenomenon while W14 had, suggesting that Ku50 and A4047 may have
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higher light conversion efficiency and stronger resistance to high light. The photosynthetic rate curve under different
light intensity showed that three varieties of cassava all did not arrive the light saturation point up to the maximum light
intensity of 2500 pmol/(m*-s), and the net photosynthetic rate also showed Ku50>A4047>W14. Among them, Ku50 was
about 40 pmol/(m*'s), A4047 was about 34 pmol/(m*-s), but W14 was only about 15 pmol/(m*-s). This result was con-
sistent with photosynthetic daily variation and also suggested that Ku50 had stronger resistance to high light and higher
light energy conversion efficiency. In addition, the chlorophyll fluorescence parameters were measured to analyze the
absorption, distribution and utilization of light energy in different varieties cassava. The result showed that under high
light the Y(IT) of Ku50 was significantly higher than that of W14, but slightly higher than that of A4047 which had no
significant difference (P>0.05). And the NPQ of Ku50 was significantly lower than those of W14 and A4047, indicating
that the light energy dissipated into heat on Ku50 was lower than those of W14 and A4047, which in turn proved that the
light energy conversion efficiency of Ku50 was higher than those of W14 and A4047, and which was consistent with the
results of photosynthetic pigments content and net photosynthetic rate. In conclusion, this research proved that high
light efficiency in cassava cultivar Ku50 was induced by high light, and had higher tolerance and utilization rate to high

light than wild type of W14 and wild relatives of A4047.

Keywords: cassava; cultivated species of Ku50; photosynthetic physiology; high light efficiency

DOI: 10.3969/j.issn.1000-2561.2023.07.012

A2 ( Manihot esculenta Crantz ) ¥ FR i 25
ARFEE, WREBAREEZFEEAMEY . KE
EIE TR IEM, T 19 e 20 FREGIAPFH,
HHBEASEY . W3 . brithm SRk,
HETER G | W3 1 X T3 FA AR, AU
MR =REREYZ—, R EORT/NE, K
R, BoR. BREMARE, NEFRHENSRREE
YU WS RER, ARE F rb A X T R R
RALEE TG PR, AR MEOLE BRI K2
BoC3 e, Wik, REHIANEA C3 K& C4
Hh i) 2R £ 1R RO A D

ARITE A, SeE VR R ER b — V) s g
MaesRIE, BAEYAEKAKBEYEERM. th
YRR 55 SAEY 0 5 5 BUE BAHG, el
Yothe LR, Bk L, SRED
PR A RS AR T REE R R — Ok
BT, H ERTEC T AREDLA R £ 22
EPTER FOLA A TR PRI E i, ST HE L
JEREF IR Hr MR s ATy 2 /b A, F
YA BB E R AE PR AT R LR R R A e
FEAL IS FLR M AR S o

MY WBOCREH AT EH FER GO R
ST FORSEIE, MY A AR FEASEM R AL
HE MR, ETORIDCEERTOLRER L,
KOCPRPPAE BB R, HAS S H S A YO
B RS YIE R, SRR M RO E AR TS
FEAEARC O et A R R W ) A
FEREIT I BRI, B WG G s R AH Y 115
I E LR, OGS R H AR RO

Mg 7 1 £ S 4 7 A 0 D' BE ) P A% 3 ) B 245 A
22— s, MR I E AR,
SBULIESS iiie 2 CIR NG ¥ i-K 7R 1AL
S B 53 BE A R L2 AR 5 g i AN )
MAZ RS R TR, JeE R KRR %K
B, BENTHIERIR S Ku50 SROGRER
MRCRI A B, e S ARS8 A s D R
PLal i S N E s N S

1 MRE5RFE
1.1 #7#

KRR R B A RS W14, S 2 B A 7
A4047 DL R AR RUARE Kus0 #0k [{ T+ E
PNV B2 B s AR AR BT, B A4 L S5
T g T A M
12 Ak
121 st E430E S8 ARNON!'YK Iy
7, WHBURBW A E RN F, RAEAEN 1 em
(FTFLAS AT S T AR TFLIORE , AR, B4
FEMh 4 REE o KR AE 1K 8 e 1 R -
T 80% UK PN il %5 Y P 5 AL V= 4 30 min, JH @550
MIOTELT 445 nm ZHMEGI K FE 4 0%
W T A, AR R ARl L . R Wk
T AR BA F [] DX 40 T SRR I 5 A S R v & o
AEFENEGE, Hrp, J8E N RNE %R
i (Vio). ##EE (Neo ). ME X (Lutein) LA
K B-tH#E NE (B-Car), MitF&E 2 50 4¢
Za (Chla) ZM4Z b (Chlb)



1420 o AE A F AR

544

1.22 sFRr RS FERNE (1 )D6H HALE.
VeI B KR, FIFH CIRAS-3 HUfH #E OB A4Y
e PR [RI A St Fp 2B K SE AP B Th e -, AL 8
00 (m) —14: 00 (n), BEMEIFE 1.5 h WEARA
SRR AS [ R R) S RO BRAE (P, ) BEFD
MR R BS RS M S WK, RS RICE
BHEIF LRI FARZE S LA A AR 4.

(2 Jesm -t i il 2 e o e BE G B Y R
EEXTARTRIA S S F, e BUAE KOS sE d i T e
A, I CIRAS-3 U #5200 S0 B HA E
rh 5 FE 3 90 2500, 2250, 2000, 1750, 1500,
1250, 1000, 750, 500, 250, 100, 0 pmol/(m*-s),
FEFROGER A F T I B [R5 R 2 min, 0 SR E
AR (P,), B AR A E
SREREE 3 WK, AR REBCEBE I AN AR
o PR D' 5 — Y 7 4%
1.2.3  vhgpE oAl 2 P BGE I i et
G E UL Dual-PAM-100 #7456 655
W, H AR TS A Thaent J, e T,
M@ Zead 30 min FEASWEIE N, I S A R
TrROE RS MR IOLRBF AR Fy/Fa. 6
ARG EBRCREFE R YD), RS THE
PR AR T Y(NO), ER ST
TR EAERUN 2 TR YONPQ)L K AR etk
WK NPQ %580, BRI ESE 3 K,
R 48 25 5 BT 349 1 I 22 i AH DG i 2 R e S 4
EEE?%[M—W]O
1.3 HELE

¥ FH Microsoft Excel 2016 {43t 5%
B B 2% e A AT

2 HRE5HMH
21 AEKRERMIPEEM F EEHFLER Fu/Fqy
HEST

WX R A B 8 H AR KA A TR
W14, EZEFAERD A4047 DL RARIE IR 2 Kus0
P TREM B RAL LU X 0, 45 RE 1A B,
52 FMEFAERUKE W14, A4047 ML, FRIFRIAR
H KusS0 By iR, HMEZ, A4047 X
Z, 1 W14 iR/, 2t i, Bk,
Mo S R M R R e R
SRR AR I IR RS,
DGR AR Kus0 SEEREST IR, A4047 IRZ,

B AR RUKSE W14 5055, 1Ak, SRS T RO
REFEISOR Fy/Fy S8 AW A2 75 Ab - f B A 3
RS EEFEAREY, X 3 FhOR S R TR 2D Bk
MR AT Fo/Fn M E, 25 R WK 1B fin, 3 FiR
AR R 2, HEESAE 084 DL, &
BAE 9 sp T TR B A KORES R, HIF
RALF W RAS, FrEEYI nT S 2],

BIICEBEF, [Fn

W14 Ku50
'h#f Cultivar

Bl AEAZERMINGEMHR (A) & PSIH
BAXEAHE (FJ/Fy,) BELEK (B)

Fig. 1 Comparison of functional leaves (A) and the maxi-
mal photochemical efficiency of PSII (F,/F,) (B) of dif-
ferent varieties of cassava

A4047

22 AEXRERMAERESESN

R T BRI TR Ku50 5 B AERUR
E (W14, A4047) HROLEBRERNZE S, &
B3 ARE A Thaert R, 2 %17E 8: 00 (m)
PiJe 12: 00 (n) #EATHOM K@ EME, @it
BOBAH ISR A, X 3 AR PG OER
S e, 5RAE 2 B, S xR
L WA T AT, S5 R R, SRR W14 M,
TE 8. 00 (m) F112: 00 (n) Bf, A4047 K Ku50
HRg 2 2 ( Chl a/b X &l 2B ) B 2R3 N2 ( Vio .,
Neo. Lutein } B-Car) (& 2A) &&= B W34 n
(P<0.05), T AR A4047 53555 Kus0
LG, 25N RE RS REY], R TE AR
W14, #ER Kus0 SiEg A/ A4047 mynt4k



578

B FRREAUKE KuS0 1 Sk B o

3.5FA OW14-m
[0 Ku50-m

_30r [ A4047-m
P W14-
g 25f & Wid4n
& B Ku50-n
S 20 [ A4047-n
8
£ 15
Q
16 1.0
&

0.5

Neo Vio Lut
ARFIZEHHE N EDifferent carotenoids
ARG BRI [F] — I [ AS [l Bk &R 8] 22 5 3 (P<0.05 ).
Different letters at the same time indicate significant difference level among different lines ( P<0.05 ).

2 FAEAREGMINEHAXGBRLE

Fig. 2 Comparision of photosynthetic pigments content of different varieties of cassava functional leaves
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Fig. 3 Photosynthetic rate curve of different varieties of cassava during one day (A) and under different light intensity(B)
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