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WE: AU AR 109 AT 559 065 R 2 756 APk, R F B 286 IR CK) AT 509% A0 3,
W 60 d J5iE H it 7 B A VE R AR R VSRR DCHE bR . 45 R RIW 3D 50% AL BN 2 A~ H 2 gt
HGHE(P,) WRACEER(P,, ) JEHWAE(LSP) StAME S (LCP) ¥ B FEIR T X IR (P<0.05) . HARGIRANIE
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Photosynthetic and fluorescence characteristics of sweet potatoes with dif-
ferent low light tolerance under low light

ZHANG Xiaohong, YAN Zheng, WEI Guangbiao
( Fuzhou Institute of Agricultural Sciences, Fuzhou 350018, China)

Abstract: In this study, low-light tolerant variety Rongshu 109 and low-light sensitive variety Rongshu 756 were
used as materials. The photosynthesis and chlorophyll fluorescence characteristics of sweet potato leaves were measured after
treatments of natural sunlight (CK) and 50% shading for 60 days. The results showed that the net photosynthetic rate
(P,), the maximum net photosynthetic rate (P, ), the light saturation point (LSP) and the light compensation point
(LCP) of the two sweet potato varieties treated with 50% shading were significantly lower than those of the control ( P<
0.05). The P,, P, and LSP of Rongshu 109 were higher than those of Rongshu 756 under nature light and 50% shading
treatments, while LCP and R, were lower than those of Rongshu 756. Two sweet potato varieties showed different responses

to CO, under natural light and 50% shading treatments, the maximum carboxylation rate (V,

cmax

) and maximum electron

transfer rate (J,,. ) of Rongshu 109 were higher than those

I 7m B #1.2023-12-13 of Rongshu 756, the CO, compensation point (CCP) was
EETH AEARHIT S 25 H (2019N0037) lower than Rongshu 756. In the process of photosynthesis
PEE TN IK/NLL(1979-) L AR Wi BIWFE 0t EZMN induction, the response of two sweet potato varieties to the
FHEY RAM LT SR AR KEBARVIF, (E-mail) high light induction was different, and the response speed
ahjane@ 163.com of Rongshu 109 was faster. The non-photochemical
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quenching coefficient ( NPQ) of two sweet potato varieties under 50% shading treatment was significantly higher than that of
the control (P<0.05), the maximum photochemical quantum efficiency (F,/F, ) under dark adaptation, the maximum
PST photochemical quantum efficiency (F' /F’ ) under light adaptation and apparent electron transfer rate (ETR) were
significantly lower than those of the control (P<0.05). Under natural light and 50% shading treatments, the F' /F'
AF/F', ETR, NPQ of Rongshu 109 were not lower than those of Rongshu 756. The actual photochemical efficiency of
PSII in the light (dpsy ) of two sweet potato varieties under 50% shading treatment was significantly lower than that of the
control, and the non-photochemical quenching dissipation ratio (yp,) and fluorescence dissipation ratio (¢, ,) were sig-
nificantly higher than those of the control. The reduction of yield of Rongshu 109 was lower than that of Rongshu 756 under
50% shading treatment. In conclusion, the low-light tolerant variety Rongshu 109 is more adaptable to low light, and can

maintain a higher level of net photosynthetic rate, light-induced reaction rate and non-photochemical heat dissipation ability

under low-light stress, and the reduction of yield of Rongshu 109 is low.
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SR FRIOERHE DA RO 22 5, TR 50t
B P B LA 55 G PRI R B i T At
FEPEBIBARE

1 ARSIk

1.1 iRIe

AR H 2 5 AN AR 109 (TF 556 ) FTEE 2 756
(AT 5E6) AR T R B2 a5 i A £k H
)t ol 8 BH 0 Ay P €8 2R 2 0 3 PH ), 388 5F R
50%.
1.2 RKEH*E

2021-2022 EFE AR M T A BL2A A 5T B i 56 F
FEREYS , 80 - B 7 1-,0~20 em 12 pH
84 6.5, Blf#AE &M 92. 8 mg/kg, HAHE & K
28. 9 mg/ke, B E 5N 81. 7 mg/ke, A ML &
H 1. 87% IR AR 2 AL X 20 HEB i, 5
—RZ AR 1B H ARG IR (CK) A 50% Ab
PH(T) S  H 2SR, 2 A H R i 2
109 (it 556 ) Fks 2 756 (A 556) ;& 3 IKH
5o BAY/NXFEPAT, BATRE 50 B, 1TEE 0. 90
m, BRI 0. 20 m, /NX AL 18 m®, 6 A LA
RRAT A AE, RS T T A HE e 5
AEFH Y, 45 T HE 0 B8 P GEE R IR K R He
5 i e BE BB [R) 45 A 7
1.3 MEIBHRRF

T 60 d 5, T 8 H L AR LI-6400XT {548
FOEEMEIL(SEE LI-COR 2R 77 i) 1 5E 44 15 2
B R AR I MR Tl 11 T 56 4 kDI Re i
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e . AWHEbrEHEENE 3 1K,

1.3.1 eAEA Ak R B ALNE  TERIFY
L4900~ 1130 52 ¥l & B R (P,) AL T
JE(6G,) Jala] SRR (C,) ZEIBHAR(T,) K
FURTE(VPD) .

132 seramizk RA] COIEARS, #=HIM-= N
CO,HRJEN 400 pumol/ mol , SR LT M EIRIN B A A AL
OA OMOBE E S 2000 pmol/(m’es). 1500
pwmol/ (m*+s) | 1 200 1 000
pwmol/ (m*+s) . 800 wmol/(m’+s) . 600 pwmol/(m’+s) .
400  pmol/(m’-s), 200 wmol/ (m*+s) . 100
pwmol/ (m*+s) .75 wmol/(m*+s) .50 pmol/(m’>-s) 25
pmol/ (m?+s) .0 wmol/ (m*+s) ., Hi#fE Webb 21 )y
ERE P -PPED OGN 2R T iR K66
(P, ) L (LSP) JEAMERI(LCP) (RSP
(R, FUETTHI(AQY) .

1.3.3 CO,A M ZHER CO,MEHELE
A7 400 mol/mol 300 pwmol/mol ,200 wmol/mol , 100
pmol/mol . 80 pmol/mol . 400
pwmol/mol, 400 wmol/mol, 600 pmol/mol, 800
pmol/mol , 1 000 pmol/mol | 1 200 pmol/mol , 1 500
pmol/mol . 1 800 pmol/mol ., 2 000 wmol/mol' | St
BRSPS A 1500 pmol/ (m” - s) , ZFHVF KR
SR K P,-Cm N T Y R A3 AT A
&, W& AR RCE (CE) .| COo, th £
M(CCP) FIRAHEAR(V,,,, ) FR K HL T4 1
() o

1.3.4 u&FFwa MWEMHT 1 d e rpim T
FHRBATALZE EOEAbFR I 5E i, B8 DG E A RS
H0~1 500 pmol/(m* +s), =% Tausz i
2 TR Ty, p (OG5 R IR B e RO G 3 R
50% Jrits BIEFIA] ) | Tog, p(¥OGA B 23K B B RiFH1
B 90% T AT (W] ) (1S, ., (D65 1 min B ¥
A AR G R REOLE HRN T I ) S; O
5 min B EOEG R S R REOEEEFH 7
F0) IS,y (OGS 10 min BG4 3 5 5 B ks
AR AT o

135 s bARs WEtaEHAEsC
SHRCH R M b, M bR 22 SR WIS L, TAR 2 d
3:00-5: 000N & H2r R IESHL, BEIE N 30 min J&5
W5E F (WIIRTEE) JF, (BKRZSE) (F /F, (W& R
PRI R T RCR) . IR, W E i B

wmol/ (m*+s) |

pwmol/mol , 50
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956) . B M Demmig-Adams 2577 ) )5 3B
N T NPQ (ARG K RAEL) P (DA K
FE) AF/F (PS T LG L= TR0 ) (F' /
F'OGERN T PSR Gfb2= 3 F30%) \ETR(FR
WL, T3 3R ) | Fi BR Hendrickson %' iy 07 ¥kt
B b, JIOCFERLILH) (b (IECALFEPEXAEHLLL
B) (bpsy (PS I ZEFRAALZERER) |
1.3.6 FEalE  FiHE 140 d J5 K45/ X Y 2 bk
WOERFREE , 4 B/ INDX TR T 58 Ry B A b e 28y
14 HE&ZITSHH

JR 2021 F12022 4F 2 AE P EcE 197X {E, FI
Microsoft Excel 2010 #4748 H#7, FH SPSS20.0 #f
1125 5 B VAT, R B/ ik 2 P 22 592 (LSD ) g
(TEZ

2 ER 55T

2.1 ERXHEX SRS

2.1.1 sPRASERA AR LA Hw WK1
JiiR T A BEAFA 2 109 FIFE S 756 19 P, .G Fl T 3% 5
FIT X (P<0.05) , SXFIEAHLL, T A PEARE
109 1Y P, .G F T, 53 . 25 BEAIK 20. 47% (14. 04% |
27.76% (P<0.05) ,T KB5S 756 1 P, .G FI T 4
I 5. 2 P AIK 40.91% ,17. 86% .50.90% ( P<0.05) ,
V8756 1 P, .G T BRI B34 5 TH5 3 109, T
AEBRRAE 109 FIFA S 756 (1) C 4 L TR 5
SR L, T AL BEAA 3 109 1Y C, 0 TH 5.24%, T
SEFRFATE 756 1 C, & Tt 8.13%, T AL FRARZ5
109 52 756 (1 VPD 5%} FEAH LG B 3 22 5% (P>
0.05), XJHEFN T Zb¥EF5 2 109 9 P, .G, T. . VPD
YIm TS 756, C AR THA2E 756,

2.1.2 stbem ARG Hm WK TR, T AbHE
W2 109 FIA% 2 756 (1) P, LSP .LCP ¥ . F{% T
XTRE(P<0.05) , S5 XFREAH LG, T Ab 34K 2 109 19
P LSP . LCP 73 3] & 3 A% 15.57% , 26. 19%
6.67% (P<0.05) ,T kb FEA%E 756 19 P, .LSP .LCP
) 3 R 21.54% . 36.63% ., 13.71% (P<
0.05), T ALFFAE 109 /Y R, F AQY 5 X} FEAH L TG
BEZER(P>0.05), 5XFEAHLL, T 45 E 756
() R, 5.3 TS 31.13% (P<0.05) , T 4bHi#s % 756
1) AQY 55X HEAR LU TG ik 25 25 5 (P>0.05) , X HEF
T AEFRFAZE 109 (4 P, LSP ¥ T2 756, LCP
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R LT HEE 756,

2.1.3  F CO, " m A Hee R 1R, T ik
FRFATE 109 FIREE 756 1Y CE 550 REAH LG b 35 2%
F(P>0.05), T ACFARE 109 1) CCP 5X%F BRAH L
Tl E 25 (P>0.05) ; 5XTHRAI L, T AbHiAA 2 756
) CCP .35 W% 12. 26% (P<0.05) . SXFIEAH L,
T AEBEFETE 109 (8 V., S 7390 E AR 19. 87%
26.35%(P<0.05) ,T &b FIAR & 756 () V. J,. 7%

B TR 36. 10% 34. 32% (P<0.05) , SFHEAI T
PEFEE 109 1V, F T PR TR S 756,

F1 EXLERARHERMASHESE
Table 1 Photosynthetic characteristics of different sweet potato va-

rieties under shading treatment

] ¥E3 109 Wi 756
A FESEL

CK T CK T
P,[ (umol/(m? +s)] 28.43 22.61* 21.39  12.64*
G.[ (mol/(m? - )] 1.14 0.98* 0.84  0.69"
C,( wmol/mol ) 339.67  357.46*  353.88 382.64"
7.[ (mmol/(m? - s) ] 6.88 4.97* 554  272*
VPD(kPa) 1.06 0.90 0.68  0.61

P,.[(pmol/(m®-s)] 2852  24.08" 26.23  20.58*

LSP[ (pmol/(m? - s)] 223027 1646.22% 2186.121385.35"

LCP[ (pmol/(m? + s) ] 53.96 50.36 " 63.37 54.68*
Ry[ (pmol/(m?* «s)] 3.11 3.32 3.63 4.76*
AQY( pmol/mol ) 0.05 0.06 0.06  0.07
CE( mol/mol) 0.10 0.09 0.07  0.08
CCP( pmol/mol ) 56.82 56.61 66.95 58.74*
Vool (pmol/(m? -s)]  131.88  105.67" 68.12  92.71*

Jow[ (umol/(m® - s)]  397.63  292.86*  188.57 253.29*
CK; HARGIE TG 50% , P AR, 6, . SILSEE ¢, Julal
AR B s T, FRBB R VPD KRR T G P, ORISR
B LSP IG5 5 LCP  JEAME 555 Ry - ISP I 3 3585 AQY . R W ik 7
FER CE SRR ; CCP . COLAME S Vo IKR LR
KL TFAL IR, Fon B — i Pl H 2% AR RIS S 509 Ab 2 8] 25 57
3% (P<0.05) .
2.2 ERXMEEXREGESERNZ

WM 2 frR, T ANBAE 2 109 1Y Ty, o Togre p 0
FE T AR (P<0.05) , T AL FRAE 2 756 B Ty p
oo p B EAE T X B (P<0.05) . FAZE 109 Filks 2
756 E/\J ISI min [SS min ISIO min iéj E‘ % /f& ﬂ: X;j‘ ‘H‘ﬁ (P<
0.05) , XJHEFN T ZbFEAAZE 109 19 Tyey p - Toge p I
TAAEE 756, % HEAN T AL AR 2 109 19 1S, 0 IS5 i
¥ TR 756,

x2 EXLEARHERMAEGESSH
Table 2 Photosynthetic induction parameters of different sweet po-

tato varieties under shading treatment

] FA%E 109 VA% 756
SR ES %
CK T CK T

Tsoq p(8) 120.39 151.75* 360.18 275.22*
Togq p(s) 380.37 465.93* 1352.16 873.23 "
IS} (%) 6.81 3.26* 5.25 239"
1S5 (%) 29.08 20.17* 25.08 19.97*
IS19 win(%) 26.15 17.64 26.86 18.02*

CK: BZOGIG TG 50% . Tsg, p - HHGA B 235K B RHOE G
R 50% BT BIE] 5 Togq, p - GG M FRIK T IR K56 A 1 2R 909% FiF
TR 1S, o G 1 min BEEOEG HOR g & HO% 1
TIAP IS i : GBS S min (6 5 55 R EOEA BRI TT M 1S 1 min :
YT 10 min BHEOEE R G B AEOEA E RN T, * £R[F
— R T REREEE 509 4b R H] 2% 7 3 (P<0. 05) ,
2.3 ERAXHEHEMSFEWELIERMN R

e 3 B | T AR BEARTE 109 FIFEEE 756 (19 F, |
F, NPQ ¥ % & T X B (P<0.05) ,F /F,  F' /
F’m A} AF’/];”m \ETR \qP iéji%’fﬁ%ﬂ:xrj‘ﬁﬁ (P<O. 05) o
XRERAZE 109 9 F, F,  AF/F' ETR qP Y15 TH5
756, T Wb HEKE S 109 1) F, F,  F' /F' . AF/
F'. ETR .NPQ .qP ¥]i5% TH5 2 756,
x3 EALEARHERMIHEERAIER
Table 3  Chlorophyll fluorescence index of different sweet potato

varieties under shading treatment

5% Fi 109 Fi 756
POLARIR CK T CK T
F, 196.39 243.28* 190.57 235.96
F, 113251 1219.82° 1131.37  1188.94"
F./F, 0.83 0.80" 0.83 0.80
F'/F', 0.55 0.52* 0.55 0.50
AF/F, 0.30 0.19* 0.27 0.17"
ETR 200.09 129.83 * 181.53 125.92*
NPQ 1.73 177" 1.73 175"
qP 0.56 0.45* 0.50 0.37*

CK: ARG T G 50%, F, - WIGRTEOG; F,, o RI F/F,, 0
W F IO i FRCR F/F G T PS T Ob M2
T AF/F . PS T S2Be b2 i T30 ETR 22 W HL 71438 ok
R NPQ AL TR RB P ALV K RAL, ™ 3 [ —
X I G 509 4k B[] 2 5 i 3 ( P<0. 05)
2.4 ERAXEZ R AE S LAY R0

g 4 Fron, T AL PRS2 109 FIAA 2 756 11
ooy YW FMLT X IR (P<0.05) , 5 BEAH L, T 40
AR 109 1) ey W EBEAR 39.39% (P<0.05),T
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AEBEARZE 756 1) sy B35 FEAIK 33.33% (P<0.05) ,
T A FRFE 109 FIFEE 756 (1 dypy b, ST BE T
CK (P<0.05), 55X HAH, T 4 HAE 2 109 /Y
Prpg bya 53 B B FE T E 19.05% , 20.00% (P<
0.05) , T &b FA% 5 756 1) by b, , 30 5035 T 5
15.91% ,11. 54% (P<0.05) ,

x4 EXLELERHERMARESESH
Table 4 Light energy distribution parameters of different sweet po-

tato varieties under shading treatment

. PR 109 ¥R 756
HAES LS EL
T CK T
bps 1t 0.33 0.20* 0.30 0.20*
brpg 0.42 0.50" 0.44 0.51"
bra 0.25 0.30" 0.26 0.29"

CK: FIAAJGIE T30 50% ., sy : PS T FEBRIEALE LT s bypp - T
ALV THERLLC 5, TEOCRERK L), * 227 i — 1l 0T 1
IS 509%AbFRIA 22 53 .3 (P<0.05) .
2.5 EAMEZETERNZIE

g s PR T AEH 5 109 FHEE 756 17
T3 AR T XTI (P<0.05) . 50 AR 1, B 8
109 7= 4 i FREAK 32.97% (P<0.05) ,FA4# 756 7= ik
DE AR 78.94% (P<0.05) , 5 35 109 7 it T FE IR
FEARTHE 5 756,

x5 EXLEBEIRHERMH S

Table 5 Yield of different sweet potato varieties under shading
treatment
i i Qb B 724 (kg/hm?)
W52 109 CK 39 056.89
T 26 178.12"
W 756 CK 39 097.26
T 8235.32"

CK: HARIEIE T 3 50% , ™ 27 [F]— fRh H 2%t BRI 3 5 509 4k
FR2E 5 2 (P<0.05)

3 17 i

SSOGRE MR W) R S 250 AR A Ak R R
K RV e SR I 55 06 B 15 5 SR AR A 3
SSIEIRBR IR AN ] St A S ] 55 51 1 3
AES AT, 5 BRI, #O6 50% 4k
KA 109 FIkE % 756 () P, .G\ T. P, LSP .LCP
o R T (P<0.05) Ul EREAR T H %
fOEEERES), B0 MR, X SiAZEH 2k

MR 52 28538510 — 8, i 55 0% & R s 109 1
P, .G..T..VPD P LSP NI 50% Kb BRAY = HE 44
TN 550G A A 2 756, kA% 109 19 €. LCP .,
R AR TR 2 756, BEHITES9G A 0F T, I 55 i
FIFASE 109 4ERF T 8= 6 A K, RIS AL T 1R
W A T4 BT AR e AL 3R, T (i H S AE Ak
MIEw A KR it e, P, e RIEHY RS
YERIRE S DU I EESHL, LSP WL T a4t
SROE Y IE B M LCP L R, BRI 55 0% 1Y R
10V LCP AR LA Y BE R FH A IR M 1 CO, 3k
TICEVER, R AR T LAV DA HL B , 5 A
FREGIY Y GOS8 R LW, LSP #%m H
LCP R F AR AR P 38 I M A ot , LA B 58 1) T 555
JERES O X AR SRS —L

Ve s SETEAR DG BR80T BRI R 06 3
RIWEENE, ceP v WAL X O, i F H &k
T AR KRB, 56 AR AR FAR R B
Vo s o S5 A, S48 R REEE Y B Cep FE
B, BEEE COP RRAK' ., AW, 5 A AR R AR
kb, 38 5% 50% Ab PRS2 109 1V, J. W E T
% (P<0.05),CCP Fl X B8 AH b G B 3% 22 % (P>
0.05), SHROCEA L, M 756 1V, J,.
E T (P<0.05) , CCP . MK (P<0.05) , 1%
FIRERE B T A RIAVEY it 7 S5 H AN [A], 78 55 06 T XF
CO, e 1 HL A BT AN [|), LA o 2k — 2P ke
F R RE FIE Y 50% A0 BRFE 3 109 1Y V0 Jou 3
= TR E 756, CCP WHIRTAR S 756, T 550 H 2
TR Vo S T80 AT 55506 H 2 SR 10 A R
o AT 559 0 S5 R A D 5 T 55 0 H 2 RO
BAE R RE 1, 5- 0 1 A W PR A il ) 305 PR 3
EA R WEOLH E MR cop AR, I
FESSG N W R A 47 o R ARV B CO, 176G 1E
MR HEYAR AR LS,

W2 DO CSHOE PPN AP 55 61 32 M —A~
FEARAR N AR, 5 ARG L,
50%4b HFE 2 109 FIAS & 756 19 F,(F, W Tt
B (P<0.05), AF/F' _ETR. qP . & %K (P<
0.05) ,3X 5/ AFE S8 BRI S 1 ikoe
Zhe—E, 5 AR, O 50% ib PR
109 FIHAZE 756 1 F /F i 3 FEAK, X 5 00 A 7E 8
JRUSD S N B gE A e —E, mide



1792 AR N S o 14

2024 4E 55 40 & 10 M

AP R AR BRERE T e R
R R SRR B AL B S v F /TR
S YO B AL B oK F/F, B, K
AL E K F /F R, AFRAVEY)EA AL S
F/F B AA 30 150 W1 308 [ 2 B 08 ) Bt 30 R 45
SLISF ] AR RIS S R R A 235 e V40 %68 55 D' 1Y) i
NHLH, F o/ F, T B WA ) 52 31 306 455 i 30 1 72
&, 5 HAROERRAIEL 3 50% A BRI E 109 FIAs 2
756 () F /F 2 T (P<0.05) , Al fig & A i
ZEFPEME 5 A SRE A L, ' 50% 4b HAE
109 FKEE 756 B9 F' /F', . ANF/F' ETR qP
i FFEAR (P<0. 05) ,NPQ .3 T1 5 (P<0.05) , AT fE
St T e S 80 B xd co, RIfLRE 1T R, X
WS e B R R W A% IR (AT ) R T fe i e
W AT BRBERR (NADP ) TR s/, S 8o PS T HY
FR AR AR IG5, R PS T A9 R0 6 s
N R TICA AL, LN P TR AR
VR B (NPQ 35 , Bl /b 1 380k R G A 27 Al
F G T B Qs i R

HeEAE WO S RE R E o 3 Fh oy I AE . A
REFETR DA LA B AR HE LAk~ l iy, 3 3 Fh oy =X
THFESGRE R LA AT FAEAS I S A1 T AR A1 0 A4
B RBRIE R, X BEA EL RO 50% Ab PR
109 FIFE 2 756 1Y ey B T FE(P<0.05) , dypy
¢, LTH(P<0.05) , RUHAREFE A CRER
X ER R _E AT 45 — 8, MRS H
E L BRI R LSP AN S e P B A EE
FERLLL A, v/ PS T1 A, -7 B B 1) o B2 348 D&t By
1E FDCREBIR AL T

4 #

AR AR 2 i A e O S S T 55 0
FIFASE 109 RN 55 6 H 25 5 B A% 2 756, 4858 59
S8 X AN [ 55 6 T 22 P H e A AR e R e
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