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Photosynthetic Char acteristics of Nine Tea (Camelli sinensis) Cultivars
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Abstract: This article aims to study the differences in the photosynthetic characteristics of different tea cultivars. The
photosynthetic parameters in the leaves of nine tea cultivars were determined under field conditions, and the light re-
sponse curves were drawn. The photosynthetic indicators of different tea cultivars were comprehensively evaluated by
statistical analysis, principal component analysis, cluster, discrimination analysis and correlation analysis. There were
great differences in net photosynthesis rate (P,), transpiration rate (T,), stomatal conductance (G;), intercellular CO,
concentration (C;). Among them, P,, T, of ‘Yunshan’ and ‘Yunkang 10" were significantly higher than those of the other
tea cultivars (P<0.05), G of ‘Tian’, ‘Baohong’ and ‘Shilixiang’ was significantly lower than that of the other tea culti-
vars (P<0.05), C; of ‘Changningdayezhong’ was significantly lower than that of the other tea cultivars (P<0.05). At the
beginning of photosynthetically active radiation (PAR) , differences in the P, between tea cultivars were not distinct.
However, with the increase in PAR, great differences in P, between tea cultivars appeared. The G and T, of the nine tea
cultivars showed two trends with the increase of PAR, ‘Xiangguiyinhao’ showing a first upward and then trend till to be
stable, while other tea cultivars showing an overall upward trend. The C; of the nine tea cultivars decreased rapidly at
first and then tended to be stable. The WUE and iWUE increased first and then decreased with the increase of PAR, and
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the ability to tolerance of strong drought for ‘Changningdayezhong’and ‘Xiangguiyinhao’ was better than that of the
other tea cultivars with a higher WUE and iWUE, and both of them could be used as the drought tolerance tea cultivars
suitable for breeding needs. The photosynthetic potential for ‘Yunkang 10,
than the other tea cultivars with a higher P,.x, and they could be used as the high-light-efficiency tea cultivars suitable

‘Xiangguiyinhao’, ‘Yunashan’ was better

for breeding needs. The LSP of ‘Shilixiang’, ‘Changningdayezhong’ and ‘Zijuan’ was significantly higher than that of
other tea cultivars (P<0.05), and had a strong ability to use strong light. The strong ability to use low light for ‘Xiang-
guiyinhao’ and ‘Shilixiang’ was better than that of the other tea cultivars with a lower LCP (P<0.05). The nine tea cul-
tivars were divided into four groups by principal components and cluster analysis. Correlation analysis indicated that P,
was significantly positively correlated with G, and T, (P<0.01).

Keywords: tea plant; photosynthetic characteristic; light response curve; shade tolerance; drought tolerance

DOI: 10.3969/j.issn.1000-2561.2023.01.015

HEVEREEY AR LT AR, JoE il
WA= AR . RIS YO A R REXT HE R A )
BRCRMBE B B TR

2B ( CamelliasinensisL. ) & —fpa g0t H
Sy, fERREHRE T, SR EET A6
SR, SCHVER Y A A BRE SR LT RE

i, HENES T2 58I NA LY TR
KW e ST 19 A W A AR B, Oes

A0 I VI S I i i R BT R
R L i B ] e 5 e, mT o R A
En R, MCEAR R EORI I, P AT e T
B YT NN i i B 2 R AT R (SR
Uy ZEAR LR 7= g R IO M 1 E B AR
P [ 2R 2 SRR ST, 2020 AEFRE 3%
PAAEE AP IR 316.51 J7 hm?*, T B 4577 1+ 298.60
Jit, E=E 2626.58 ¢ 70, 4 832 PMEEHRR
WE A 337 AN Bl AR Pl R 3% 7l A S 4
PR R L R M, 2019 4E 45
Pk T AR S 45 07 hm?, Z54 77 M 936 14T,
YER =8 R AR Bk, 257X = 4 UF
RIBHATEMREAY, HEZSROEA IR =
SR R TR R RO A R O i g e plS201
HOLA AR AR I ZE A A2 R A )
%A%ém%m”m#ﬁﬁ SR, WS
KM BB R SO AR IES B R
%@mﬁﬁwoi?% ﬁﬂﬁLLmEz%9
A FEIM AT SO A S BRI SR
BWRAFEW S EDEE RN 2ZS, hamis
T it A A R A TN R AR RS

1 #REFE
1.1 ##
TR H R AR T R ) = r Al R 22 45

B I B 27 25 el i b, Al () s RS, B VAR R R
AN R S B S I A R T — )

JIr 35 A5 ) MR R = R A T R R B AR
Fh, fUdE ‘=P 10 50 LR CHHEE BT
KMFR it FHEBZ ‘mil KA G
Je 3o B, WM R EIR M FE N Ak, BTE 30~
60 d, WA, HIJow R E . .
BIRROL R KB A AL
1.2 FHik
1.2.1 Rea s Legml 2 2019 4F 3 H, deH0G
KEBW=RKRSTF, T L4 9: 00—12: 00 1T,
i Li-6400XT E# XA RGN e e A T6hr,
O 6 WEE, EE 5 M. AR
( photosynthetically active radiation, PAR ) A
800 pumol/ (m*s) F4&i%S 15 min, LI LED 4L
T8, B+ PAR 5 4 1800, 1700, 1600, 1400, 1200,
1000, 750, 550, 400, 200. 100. 50. 20. 10.
0 pmol/(m*-s) 15 A Bh &, CO, W JE & & N
400 pmol/(m*-s), M35 34 500 pmol/s, MI5E ¥
4 W [P, , umol/(m*s)] . < fL T [G,,
mol/(m*-s)]. MU CO, ¥ (Ci, pmol/mol ) FIZE
5 KT, , mmol/(m*-s)] 5 A 465, T
WUE ( M BB 7K 43R A% ) Fi iWUE (P22
IR FIFHRCR ) (20,
122 k&eeZ4FTnE  RASECEENE
9 MNEREFIH R PR EY, &
AP EEIE 6 IR,
1.3 HiEAE

KH SPSS 22.0 44T 2 5 LA AR
3T, MY WEBB 25U AE 1y XU A5 Ry
%, K] Sigma Plot 10.0 Bl 440, ( £ )
ETLE A, R SIMCA 14.1 84t
17 F AT B TR 2538 o



551 8 TR 9 S0 R IR 6 B B P BF 5 145
2 HRG5H5 ‘T 105 B G W T Al AP (P<0.05 ),

21 FAREFEMBRMAEESIFESE ST

XFSIR 9 AN ARG AR IES BT L
BT, RE AR, 9 AR P, A AE B
BES, HEK/MOKR: ‘=P 105" > &
e’ > g’ > CBTRMNF > KR > F
HiR= > CHHEAE > gt > KA Hi
‘TP 105 A Cmil By P, BE T HAA
PR (P<0.05), ‘R4 ‘g Mo HEE
1) P, AR T HALSR AN (P<0.05), 1M =%
ZHMESARE, GGRIN: ‘=40 10 5° >
‘B > R > ‘il > CFAME > B
TRIF > TP FHEE > R4, Hif

AL CRAT S8 A, IR M KT W
G, WBEE TR ‘=4 10 5 SN HAB IS
Fl (P<0.05), CiH ‘mPL105" > “FIF’ > ‘5
o > il > CFHRE > CTHHEE > CFE
o > CRAT > BT R, Hf =Pt 10
5OCRI M CBIp 1 G BE R T HAMAR
an AP (P<0.05), M BT RMHF 1 C BEK
THAB A (P<0.05), ANFAREFIE T, F£7E
HEES, Hi, ‘=3 105 M =i’ BT,
R T HALA A (P<0.05), B TimzEmEy .
moRAET P MO HEER M OT, BT
HAth i Ah (P<0.05 ).

®1 FREFEWMBAHAESEEIER

Tab. 1 Comparison of photosynthetic characteristic parameters of different tea cultivars’ functional leaves
il IEp et SALTE Jila] CO, ¥k BE F I A
Tea cultivars P./(umol-m2-s7") GJ/(mol-m2-s™") Ci/(umol-mol™) T/(mmol-m~2-s™")
=1l 12.28+0.36° 0.17+0.02¢ 261.94+8.46" 5.53+0.61°
KE 4.94%0.01¢ 0.05+0.00° 211.48+7.23% 1.67£0.10°
=hi 105 13.08+0.98" 0.29+0.01° 307.74+7.23" 6.21+0.81°
Fit 5.41+0.13¢ 0.06+0.00° 223.66+5.56° 2.05+0.03%
+ B 5.73£0.15¢ 0.060.00° 227.93+8.69° 2.18+0.04%
)4 10.63+0.37° 0.21+0.03° 301.29+6.58° 3.52+0.32°
e/ 9.43+0.26° 0.19+0.03% 302.7249.57° 3.36+0.37°
IR 9.19+1.04° 0.12+0.03¢ 256.65+19.11° 3.42+0.38°
BT R 10.49+0.29° 0.09+0.01¢ 202.80+10.62¢ 2.57+0.19¢

T BB G ARG 5 B3R A B 22 5 3% (P<0.05 ).

Note: Different letters after the same column of data indicate significant difference (P<0.05).
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Tab. 2 Parameters of light response characteristic to light intensity of nine varieties of tea cultivars

st IREOL G R I g 3k AR FEAMEE AR FWETFRE
Tea cultivars Py max/(umol-m2-s™") Ry/(umol-m 257" LSP/(umol-m2-s™") LCP/(umol-m-s™") AQY/(umol-mol™)
pagill 12.44+1.09° 1.04+0.03* 854.54+27.56° 37.93+5.29% 0.04+0.01*°
KA 9.57x0.05% 0.83+0.06° 529.70+35.33 20.02+2.22° 0.04+0.00°
=hi 105 14.50+0.93" 2.56+0.87" 691.16+24.24" 44.69+8.86° 0.05£0.01%
Fit 7.24+0.26° 1.27+£0.32° 427.25+98.49¢ 21.96+4.15d°" 0.05+0.01%°
B 10.64+0.46° 0.41+0.08° 1029.07+110.76* 18.72+1.40" 0.06+0.00°
5 9.05+0.30°% 1.02+0.24% 408.93+49.66° 58.11£13.59° 0.05+0.01%°
3G 7.91£0.93% 0.44+0.03¢ 971.81+296.52° 32.06+4.31°% 0.010.00°
FIHR = 13.53£2.21% 0.85+0.12° 515.11£112.07% 18.69+2.73" 0.06+0.01*
BT R 9.64+1.14 0.88+0.12° 1027.97+65.78° 33.04+8.57"¢ 0.03+0.01°

T BB G ARG 5 B3R A B 22 5 3% (P<0.05 ).

Note: Different letters after the same column of data indicate significant difference (P<0.05).
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Tab. 3 Photosynthetic pigment content comparisons of nine varieties of tea cultivars

A MigE a MHE4EE b EE NN TS PG 4k% a/b
Tea cultivars Chla/(mg-g™) Chlb/(mg-g™) Car/(mg-g™") Chl/(mg-g™") Chla/b
=1l 3.22+0.53%° 1.17£0.30™ 0.34+0.03" 4.38+0.80™° 2.75+0.34™
P NG 2.63+£0.27% 0.85+0.20" 0.31+0.07° 3.48+0.47% 3.10+0.51°
=i 10 5 3.27+0.32% 1.28+0.28° 0.45+0.07* 4.55+0.60™ 2.56+£0.36™
st 2.58+0.35% 1.07+0.18%¢ 0.34+0.06" 3.65+0.36°¢ 2.42+0.55°
+ 5 & 2.63+0.51% 1.04+0.17%¢ 0.42+0.08* 3.67+0.66°¢ 2.53+0.26"
59 3.60+0.22° 1.27+0.02° 0.37+0.07°° 4.87+0.20° 2.83+0.22%
E g 2.85+0.29% 0.99+0.10** 0.46+0.04" 3.84+0.38b% 2.88+0.02%
FIHR = 3.03+0.22%° 1.12+0.09* 0.48+0.07° 4.15+0.31% 2.70+0.04%
=R N 2.51+0.08° 0.81+0.03° 0.30+£0.05° 3.32+0.11¢ 3.09+0.02%

T BB G ARG 5 B3R A B 22 5 3% (P<0.05 ).

Note: Different letters after the same column of data indicate significant difference (P<0.05).
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Tab. 4 Correlation of photosynthetic parameters

PlREE 2
Photosynthetic P, G, of T, WUE iWUE Chla Chlb Chl Chla/b
Parameter
P, 1
G, 0.85" 1
(o 0.64 0.92" 1
T, 0.89" 0.87" 0.70" 1
WUE -0.35 -0.75" -0.83" -0.50 1
iWUE -0.13 -0.40 —0.49 -0.56 0.49 1
Chla 0.69" 0.80" 0.81" 0.71" —0.49 —0.42 1
Chlb 0.52 0.72" 0.76" 0.71" -0.48 -0.69" 0.86" 1
Chl 0.66 0.80" 0.82" 0.73" -0.50 -0.52 0.98" 0.93" 1
Chla/b 0.07 -0.13 -0.22 —0.24 0.16 0.68°  —0.13 —0.62 -0.29 1
T TFRBEMR (P<0.05) ; TRARMBEMR (P<0.01) .
Note: “indicates significant correlation (P<0.05); “'indicates extremely significant correlation (P<0.01).
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