HYI2£4% Chinese Bulletin of Botany 2022, 57 (4): 434443, www.chinbullbotany.com
doi: 10.11983/CBB21136

- R -

UV-B I MEBERT Fr ot & Th e B H R KB I 25 #I RO B2 N

ZRT, xgET, #ifE, REE, B, BEBE, TER, £B F4AMH
VR Al 252 5 T A A 2 6 T 4565050 AR R A P D B e, %% 271018

WE R SRS M T 55 (Prunus persica var. nectarina cv. ‘Zhongyou5’)i&i &4 F8UV-B, 20 #r Hou gkt Fob-& 1)
B S M AR A IR . 5 RER A, UV-BREL RS ERSBIWAARBERNE M, L SRl EMEnGEE
(Pa)IRFHIR FERE R . MRET RANFEUV-BRIBkH (4T ], UV-BACEE [ A P 535 254, BYF TR Yetb 2208 K R E(gP). 3F
Fetb 2 K R E(GN) UL B PSS BRe b 2 8 7 R (®Pesi) B BE BB E T . B RES R ER, UV-BAHE T gk
AR, HE R, WamIMNEDZEW . I, HE NG R FEUV-BA P s i Fr SRR S ), $2 Tt
M2 TR OGRE K MIPSIME I HTRE 1, 3 RPSIR N A O RRFE R, 35 5L b RE 5 L R R FIPSI B 15 3% 7 7 2%
R, PRE IR A TR IR R ORI R G A M RE DU FIUV-BA BRI AR 4 T B 4K

XEER Bk, UV-B, MERREBREE R, Y atERE, R G(PS)
R, XNEE, #ikfE HEHE, 85, BBE 518, =8, TLE (2022). UV-BIT &L 6E ThEE & Ha ki

SERII R, PSR 57, 434-443.

SR B il R 335 A2 8 R R = R R M S
N Ay e A w g ) SRR AR KR B IR 4 1, LUK E
N ARG H bR — P i, oy A48
PR U KR, MR EE X, hEE
K BT TREMEEHRES . HERTA L2 4
ETHOBEM IS 8RR ARRIE I IRAAEIR K E
SRR O 7 5 I M ERAR A BELRR T A SR A kB
(UV-B), o078 7 RRERES, 5 ot bkt Fr oK v
PR IR 4% BHAREIR 2606 K A MERE S AN SR 5
JRBEAG (YR B 465, 2013; Li et al., 2017; Z44M5%,
2018). e AR AR A HER b i KR B % A A A
H, JUWF AR s sh it T AN, sEEAA A,
SRR A KRB AL . A S50 = I AT T 5T R L,
eIt P9 UV-B 5 102 e i Fr o6& M e 2 R AL A 3
EER R (XML, 2018). 4MHT iM% T
&R AN R UV-BXI I Fr ot & T g S i S s 7l 45 1
LRI, X B i B SR A M RE AN A R FHUV-
B 5 FR A A SRS T8

Wodke H 391: 2021-08-16; #5252 H#: 2021-11-17

UV-BJ K 5280-320 nm, %)) h4E, fitE
AR, T E BN 2R 5 22 Rl o A e BOA
W ST, 5y 3 B0 T 45 R R AR 2 . DNASR £ A2
Jif 8 A 49 i, A R SRS N KO 1 L RE D BRAIR
&, W HT I E K 220\ 9 3 9 UV-BAE S0 A A 1
AERBOR TR, WA W2 A B 52 (Bow-
man, 1988; Rowland, 2006; McKenzie et al., 2011;
Lietal., 2017). {HBR B2 W 78 87, UV-BRHEY 1)
RS AT U A, ey iR BE I R e R 7, UG o I )
AR ¥ (Fronnmeyer and Staiger, 2003). 124718
I RN BRI RIE L AR BRI DL KR
AR R 3 R UV-BER ST, £ Z X FUV-BECH
B Z R, & &b 78 UV-B ST R TR AR I A K
& B (Dwivedi et al., 2015).

UV-BXf A [5] SR ) 52 e AN AR ], A 5
AN E, A HAR IR R AR R ) L AAED 0 Fh
KR B WS A [F) 10 A B A2 4k (Hengari et al.,
2014). frTHEERRDEE B R (F LA ER).

HEATH: E5 E R34 (N0.31601706) 1 Ll 44 1 4R FH 3 42 (N0.ZR2016CM09)

TILREE .

* BIRE#E . E-mail: liling217 @sdau.edu.cn; dmli2002@sdau.edu.cn
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PSIFIPSITE & AE I SR BCOR AR, R 2 IR 8
UV-BIFIZIE . AS2E6 DL H G = A K B i
M, RMAEGBRER. LESH. HERIOLEN
SRR S X UV-BRIM ., B 727K §5UV-BER
BE R 780 4 7 B I UV-BXT 6B 1 e 7= A= 1 5 i
AT R AT REM TR IR, B SR 6 A 1 R 1 2
UV-BI1) & # R SR H R AR 4

1 MR5FE

1.1 EEHRFIREE T
SI6 MR A B AR B IR = Bk B il 55 (Prunus
persica (L.) Batsch var. nectarina cv. ‘Zhongyou5’).
KA =R R & RIE AR5 5
EH. 127 PRIHR, 1 ARE2 Y6, 2
R, SAVIR I A S8 MR N dbAT ), AT
Ok, —4T#NFEUV-B, 4T BRAEK ().
SISV TFAEJE T R B R SR AT, K
297 nm. 40 J-s ' IUV-BAT & (B R A TRHE
PR 23 7] )HEAT AN B AL B, D70 S i A 9 0 adk H
ff11.44 Kj-m™2-d™" (41248, 2009; Li et al., 2017). ¥
UV-BIT & B HETEM MR E 72950 em4it, @i+ H
B4z ) B B AR W IT ORI (], &K | F-8:30-9:30 H Sff
/NS, BIR RN & R4F RS . HUV-BAY HImiE
F HR T (AL BOTTE K 25 B AR A 7= )R W 3 B 9 T
#80-120 cmALIAE S AL N1.44 Kjim™>d™, 7%
B O 3 R R, WK BORE e B B E E
100 cm, %30 BBl A 1) T B8 it (AR A b Bl — 41 2R
AR K SRR G 2, BIRR6-8 1 I )ik AT HURE (2=
&, 2019). AT H B AHRAEIR X UV-BI I K, K HL
B I 1] 58 B 52 A UV-BA PRI A] 5 % 4 K:0.57)
fF, B A8:007FF 46 211 10:00%5 5] [ 2= /N ik HURE 1 ¢ sl
SER, LI A0t 2% 2F T AR AT UV-BRE S 1By
Xf R, SIS AR E .

1.2 MEMBSFHZ*

121 HEBFEIE

Y B EE R T BE T B F 258 KIS Ve 21K, TR TR K
oy Je P AT FLAS AT e STk [ A, AR AN b B 35 FREX
0.3 g, B T50 mLiEIFIIE.OE . BERERE (A
FTF, R8Ik, BR20% 8. SR G IR E 34/

I, RE59E RS 2R R B w)IE HIah S
#(S1). MELHG, HEOEE O, WhKBE1058,
fRm R B ER G, FE1070 80, 780 a5,
W5 f 28 M0 5 3R (S2), [ I 5 8 MKk 2 (1 e S
(S0). HX}Hi 5% (relative conductivity, REC)¥j 15
A3 N REC= (S1-S0)/(S2-S0)x100% ., 556 B3k
L ES, BCFE.

122 WELEEYE. TAEATR _REENE
ALY B B (superoxide dismutase, SOD)i 4
M E K HANBTHIE 5%, i b & H (catalase, CAT)
i VI E K FH BN A P B (peroxidase,
POD) 1 ¥ 14 W 72 K FH 8 61 A Wy 32 (PN AFE N A S 0L
2006). AL A A E K H 2 5 i G-250
et (PR FHVT, 2006); 7 —l% (malondialde-
hyde, MDA) & il g 2 JE FE A 55 (2004) 1) 77 1% - SE
W3R ES, BCFHE.

123 HRAAXESBREEMNE

KA RN E M F oG R S . BB
ThRem:, 78501 Ve T FLAS 0 i kAR i 5 47 R
A Fr, FREXO.2 g[8 v N ARVE 1, AN 20 mL 95%
R, FAREACE R, SIS b FE24-36 /N
B R H W mUEEH T A, 46t
FETHAER K663 646H1470 nm Rl & WOGME, ik
FE I K AT IE M FRRE, LLO5% ZWE N IR IR . Sei ik
3WEL, BCFHME.

124 RESBNE

K H CIRAS-3 1L {5 45 Al & 4% (PP-Systems, £ [H),
IEEUE LT 21100 em. A4 A1 B 5 52 0 7 T — B 58
A5l R B T RE I AT WS AR E . TETTFAE IS 76 K (MRS
FESAE T R ) S B _E T 119.8:00—10:00 2F 47 W &,
W 5E BB 2 45 iR COMK B (C). RILGE
(Go) ZEME (T L A 2 (Py) o SRS 3IKE
2, BUFHIME.

1.25 MERRAFINFSENE

K F FMS-2 784 {8 48 20 bk v 1/ il 20 2¢ Y61 (Hansatech
AFE], L) E SRR RN )1 S iRk
D3 I 5E B8] [ A S e o e 4R Rl
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785 5 I L 204y Bl s, WU B B SRR A B
eI (Fo) FH B KRG (F) (L I8 Y6 BT I AR
BRI(Fs)s RIIG(FNVFIF,, HHEPSIIHEY
REBEAL R (Ful Fn=(Fm—F o) Frn)~ PSIFSZBR G BE B AL,
R (FIFn'=(Fn=Fo)Fn")  Jetb 2 K & B (qP=
(Fn=Fs)[(Fm=Fo")~ AT K ZE(GN=(Fr—Fr')/
(Fu—Fo")) A PSI L 4% 3 & - 280 % (Ppsii=(Fm —Fs)/
Fn')o SEIGE3RE S, BCFIAME.

1.2.6 HEREFBREWNE

K FH 37 55F B o} I S A B S 4 M AT W% o« UK/ Ny
1-2 mmPHIE ek Fr, LR 3 3.5% %, —
li] 5 W PR OB A, S, AR N E
W T J7, 4°CHAF T IE T 6/, 1% B EET —
R IE 5E; BAE ZE(10%—70%)fi 7K, Epon812#4 g
7. A AEHLKB-VEE D LTI BB OUE

A

= 15 -

I!_J) *k ”

E 10

£

2

2 5

=

©

©

8 0 T T T T 1

n 8:00 8:30 9:00 9:30 10:00
Time (o'clock)

C

§20—

[T

o 15

E -

€ 10 1

2

>

g 51

E

[ 0 T T T T 1

5 8:00 8:30 9:00 9:30 10:00

Time (o'clock)

--CK

BE1  UV-BAEER BRI 5 R B S T i 1 2 S B R R

A AR 5 R B R AT WU Y {fy, B J5 A JEOL-1200EX
TEM (JEOL, Tokyo, Japan)iZ 5 F 5% W 2 41 11 .

1.3 RS

% FiMicrosoft Office Excel 20123 /4347 # i kb 5
X Graphpad Prism 8.3.0%/+1E&, {HIBM SP-
SS Statistics 213K X £zt 17 22 7 B M v (P<
0.05).

2 HR5WR

21 UV-BXHFRHGEMYHEE

211 UV-BMHMHEMEKBEERAILEERSE
ap A1)

R INIUV-BHRI & E0&E, & X UV-BEE I T
AT P R E S E

B

<10 -

T8

‘.c, 8 - ke

‘\_ *

£

€ 67 M

=

2

>

8 27

©

8 0 T T T T 1

o 8:.00 830 9:00 9:30 10:00
Time (o'clock)

D

> 250 -

(o]

£ 200 *

g *k

£ 150 1

8

< 100

5

S 50+

o

% 0 T T T T 1

o] 8:00 830 9:.00 9:30 10:00

@ Time (o'clock)

-= UV-B

(A) SODiFME; (B) PODiEE; (C) CATIEM:; (D) Al & . SOD: #ANMBALEE; POD: &AM YEs; CAT: dAMNER.

*P<0.05; **P<0.01

Figure 1 The effects of UV-B treatment on protective enzyme activity and soluble protein content in peach leaves
(A) SOD activity; (B) POD activity; (C) CAT activity; (D) Soluble protein content. SOD: Superoxide dismutase; POD: Peroxidase;

CAT: Catalase. *P<0.05; **P<0.01
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SODEAAIE T AR N ) — 4R S B P s
4B, M MOERBAYE T AR, ARiest
IR, EUV-BALEE ) (8:30-9:30), UV-BAbHE4H
H1SOD E PE MK & 2 =5 T CKAL (K 1A), AbFE 45 o 5 Rl
BT F% . PODYEMEAE AL FE AL IR I B (8:30) 4% I 3 1=y
XTI, AbEE 5 H A g5 0 G B 5 CKA A P 3 H
TGie # 7 5 (E1B) . CATIE PEAEUV-BAL BRI [A] & 44 5
SRR A LT ERA(EI1C), ALEEIF 4RI (8:30), AbH!
AH RN HELH () CAT VS PR35 LT F%; £]9:008 UV-B
Ak B 2E 1 5 P (8.4 U-g™ minT") B i K T CK4A
(10.55 U-g”"-min™"), 2 JG & ALFRLEF 2413 & - THiE
B HEAHEBT 3. UV-BA A v E B A
ERIEITUER(8:00) 5 CKEAR—EL, J52I/MET
) b, CKELN 23056 KR~ %5 218 bt a3t
U6 J5 2 /N EF(9:00), UV-BAEHA I E A &8
(147.65 mg-g~" )W 5. 3% i T-CK41(94.39 mg-g™"); &b
P25 RN (9:30), UV-BAbHHZH (162.72 mg-g ™" )& 3 &
T CKZ(97.26 mg-g™).

il

212 UV-BRHKAA_BESEMESENTIE

AHFFEE R B R, UV-BAFEZH MDA B 1E9:302
WG 5 T CKEH, ALBEZE T (10:00), CKZLHIMDAR
BT UV-BA TR, B2 2R % (E2A), A
JIT AN 78 HIUV-B 75 55 BRB I 40 R 56 AR o 7= A A%
Fo BhAh, EANFEUV-BIUE R B PY, UV-BibHE 411
CKE BRI B f T 3 A F10%—25% 2 [8] (Kl 2B),

7 -

6 -
5_
4 -

3
2 -
1 -
0 T T T T 1
8:00 830 9:.00 9:30 10:00
Time (o'clock)

MDA content (umol-g~' FW) >

—e— CK

B2 UV-BAEEXHEIH MDA S B HL 52 [ 5
(A) MDA% &; (B) i T, MDA: N _E. *P<0.05

NIEF A, it BIASLR b e MUV-BAIEIE H .

2.2 UV-BMM R XSTMRERIF M

221 UV-BRHRXEBRMEM
UV-BALERZH AICKA it 4k 3R a. M2k R bAIZREA b
S EBRTR AT, BB EE(E3).
UV-BALBRA M 4 R afl 2K i3 b R & B 104 IR
F]— ELIE = T CKA, HI%E FA R E(E3A, C); it
4 b (I 3B)/E9:00 1 # T B 5 Ok, e &
] fi 240 FE A4 T [7] — 7K

222 UV-BRHEAXESEHMEM

HNFEUV-BJE, UV-BAbHEZH 1k i 1 i 6 il % 78 4b
HFF45(8:30) & 46 I 2 /N (9:00) 34 1 42 2 7 T CK
H, FEACHRZE R (9:30) 8 3 = T CKYL, fE45H )G
NI CKZH 22 57 SUIA B . 3 /KT (BI4A) . 75 i R
(T,) (B4B) 55 4L T (Gs) (K4D) A it sh I A —
2, UV-BALH 1) TR GTE Ab T4 J5 22 /N (9:00)
B T, MR T CKYL, ARFRSE R (9:30) )
R % 5 CKA— Bk M la) SRR B (C)TE
UV-BAL R [H] Br N 240 35 2 F [ #a%s, HUV-Bib#
H 1 CAE AL BT 46 (8:30) S I 46 & F- /N (9:00) 3 &
FR T CKYL, 1M Ja 2411 CHIFF 8 T (B (E R AR )
(K4C).

223 UV-BXMRXEBRFEEERTFEENZID
ARSI AF R, UV-BALFE S, UV-BALBEZH M Bt

S
o
1

w
o
1

N
o
1

o

Membrane conductivity (%) 0O
N
o
1

T T T T 1
8:.00 830 9:00 9:30 10:00

Time (o'clock)
—=-UV-B

Figure 2 The effects of UV-B treatment on MDA content and conductivity of peach leaves
(A) MDA content; (B) Membrane conductivity. MDA: Malondialdehyde. *P<0.05
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B3 UV-BALHIX Bk A& BRI
(A) MEtERadE; (B) HEAERbLTE; (C) KiFY MRE=E

Figure 3 The effects of UV-B treatment on photosynthetic
pigments of peach leaves

(A) Chlorophyll a content; (B) Chlorophyll b content; (C) Ca-
rotenoid content

A NG FF TR PSR £ KA 22 80 Pl F (]
5A)EARFF(E0.75-0.852 7], TLHHE FFH5 Fi&
%, 5CKEZRIEE.

F IFn"$8 Y6 IE N PSR K e 22 & T 30K, H
AN E N B R B TN IS . UV-BALEEZH AN
X HE A 1 PSS Br 6 B A0 0% (B TR ) S A4 5 8% ik
TR, (HUV-BAL B ZH 75 Bl B iR & s T CKAL
(KI5B).

UV-Bib 2 4 16 b 22 08 K R (qP)fa A 7,

A 30
b 20
o E
g
3 10
0 T T T T 1
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B 151
W
N 10 jled
= E ﬁ ~~
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'7_0 300 *
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N [$)] ~

[42] o [6)]

o o o
1 1 1

0 T T T T 1
8:00 830 9:00 9:30 10:00
Time (o'clock)
—— CK = UV-B

B4 UV-BAIEXI BRI F JaE S5
(A) FHETEFE(P); (B) ZEMHEZ(T,); (C) Mulal = bRk
(C); (D) KALFE(Gs). *P<0.05; **P<0.01

Figure 4 The effects of UV-B treatment on photosynthetic
parameters of peach leaves

(A) Net photosynthetic rate (P,); (B) Transpiration rate (T;);
(C) Intercellular CO, concentration (Ci); (D) Stomatal con-
ductance (Gs). *P<0.05; **P<0.01
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PSII

—— CK —= UV-B

B5 UV-BALE Tk FPSIEAT A 1) PSR 1~ 1 336 5 1

(A) PSIBIEHIEREFE AL (FFm); (B) PSIFISEFRIGREFRR(FIFL); (C) Jetb=# KR H(gP); (D) Atk de K ZE(gN);

(E) PSIH 74£i8 5 T2 (Ppsi). *P<0.05

Figure 5 PSII operation of peach leaves under UV-B treatment and electron transfer to PSI
(A) Efficiency of primary conversion of light energy of PSII (F,/Fn); (B) Efficiency of energy conversion of open PSII (F,/Fy"); (C)
Photochemical quenching coefficient (gP); (D) Non-photochemical quenching coefficient (gN); (E) PSII actual photochemical

quantum efficiency (®psi). *P<0.05

A HE T 46 (8:30) 43 Ab #4455 2= /N (10:00) ¥ /= T
CK4, HE9:305CKAMILEREE .

BG4 2 JE K R BN 1R K /N e 0% 44 L PS I
OB IEIE R R OB AR DO RE 2 D, JLRERIFE
BCRE T 1T AR 3O 2R G e 32 DG BE 1) 32405 (2 &4
2 2014). UV-BALHEAL I gN AL B 47 (8:30) 1 2%
18 T B, ZIALFREE 5 /N F(10:00) 7K 52 % CKZH /K
T, MR B 2 m T CKA (K5D). CKA M & 22
18 EFES, (HIG 2K TUV-BAL B2 (KI5D).

Gpg T PSIEL FRG AL 5 8 T 2%, KRB TF1E
PSISPSIZ A& 15 il . CKZH ®pg,7E8:00-10:00
E/NE TR, UV-BALFEH Gpg N 55218 T 14 515
e, BRI E A /N(10:00)3 5T CK4L

2.3 UV-BiE&TxiH M EF BRI RN
B H AR A BN, IREHE N CKAM A frt &k
IR E AL SRR, WEDEFARER, ST

ANEVERRL, WA SMRA AL R, BRI IB S
M ERAERMAL T (EI6A). #hRUV-BiEM 5, KR
Ji BRI R P 2 g b, (R R R K & X
BRRARN, SR SRR HES S R A KT AT, TR
AN PARIURE 2 11 W 2, I SRR AN 2RI, R
UV-B b BEANS I 2% A PR Sl 45 4 R 7 A AN R
S A B B (EI6B); At Al s /N, gk
e KL D, SR RS X BRI K, RS
ST CKALM: v (Kl6C).

24 ThHe
241 BEPIFEEEUV-BERTIRSIEMHEHH K
ByutE

FE RMET, UV-BiR S o T i 5, VF 2 HE a2
Z R LRI R riE, 7R A iPSIR R H O KT
e 386 55 25 AN ) 4% FE (WU et al., 2009; Lidon,
2012; JHJFEe%, 2018). T8 s WIS,
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Bl6  UV-BIEG 1 bk s A B i SRR A A4 P 5 I

(A) CKALM F iy i 444 45 #4(9:00); (B) ZUV-BALFR K /Nt
(9:00)H F (- ZRAR S5 Ky, (C) UV-BALBLSE 3 5 2k /N (10:00)
SRR 45 ) aflla's bAlb's clc 4> BN FE—E A (a. b.

c: Bars=1 uym; a'. b'. c": Bars=500 nm).

Figure 6 The effects of UV-B radiation on chloroplast ultra-
structure in mature leaves

(A) The chloroplast structure of control leaves (9:00); (B) The
chloroplast structure of leaves after UV-B treatment for half
an hour (9:00); (C) The chloroplast structure of the leaves
after the UV-B treatment was stopped for half an hour
(10:00); a and a', b and b’, c and ¢” are the same pictures (a,
b, c: Bars=1 ym; a’, b’, ¢": Bars=500 nm).

WERDCHR Z 8565 55UV-BRAT G R 5%
1, Rl & UV-B I 2 JE AL 29 8 B% K 1I170% (Deck-
myn et al., 2001; Alexieva et al., 2001), BUFHEYE
HEL O, sk, BRI DU 55 5
B T2 FRFE T 245 5 240 i P s PR 5 R A S QB )
YER . 28OS, SRR ot 28 IR HE 5 P e 48
FSVERE Ty, YA AT I, 2 AR 1 2 KR
FESRTE, AHa 5 I AR T ANE, B I A B 4
WS A TR AP (RR ESE, 2014). ARSEES
TR =B N Ab 7R T M UV-BAIE S, K
W MDA S E S X UM LR E Z R, B
FA AL T IEH K, SODMPODYE 1 & vl P & H
TERWAAFEBEZNAE, WHSHUV-BHE TEE
A FRUV-BER I AN 22065 1 J i B4 5, T REAE
—ERREE B RRE A bR AR 7y, JF Hadid

FE 1 PUEA OR3P BTG M 1 i 0 B 1) oot B8 ) (R F 9%
4, 2013; BEESE, 2015).

2.4.2 UV-BIEERA] 3R k& XHaHRER
BZ, BEPSTIERHEEFKETIRE
AR R BEAEM G AR AT, SRR S
HE MR B VI C(E 7555, 2015; £77, 2017). M4¢
PSRRI B Z 53N, LA R IR A 2 1 2 St
BRI G R ) I E R R (RS, 2018). K
T 5 0 1) S8 B A PR 6T I S e A 1 Ok
REE Wt S EE F(Ren et al., 2016), R [1)H 4344
SERIA FI T SR R I A BRI 7 AN L85 SRR A,
T2 ARk i SR AR AR Sk ISR, . R
BRI A A B 5 J 25 ) LR B S RV A %, R
BHIER, XA AREN M. FHUV-B
IESHTE 10 B B A SRR, SEEH
FEUCH R G, TR0 - SRR (1) 45 460 2 - PRI 240 L )
IEH ThAg, Xt AT A I =R M &5 B0 i
BB TERNFEFERNZ — (7, 2017). #7
EREUV-BiE S G, HERRAME R FEERIEMT, A
T A M A I W TR AR 5, SRR R 2
SERGEBS ST HRE, M RSEUH AT SR
TEEETm, XA SRM R LRE AR A R
245 7 HAti(Muscolo et al., 2007; Garci et al., 2012;
WIREE S, 2015); I SRAK i 5T A4 JRURL AN E A A 1 22,
FEELJR A, — 7 T T e R A UV-BAE — & 2 42
B TORAEER, FeE 2, 5 —J7 ] Rg & UV-B
T A FE g AR S SRR R, Bk
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Effects of UV-B on Photosynthetic Function and Chloroplast
Ultrastructure of Peach Leaves Grown in Greenhouse

Chen Li', Jianting Liu', Yongxin Fan, Xuehui Zhao, Wei Xiao, Xiude Chen, Xiling Fu
Ling Li , Dongmei Li
Shandong Collaborative Innovation Center for Fruit & Vegetable Production with High Quality and Efficiency/State
Key Laboratory of Crop Biology/College of Horticulture Science and Engineering, Shandong Agricultural
University, Tai'an 271018, China

Abstract After supplementing appropriate amount of UV-B to the nectarine (Prunus persica var. nectarine cv. ‘Zhong-
you5’) cultivated in the greenhouse, we analyzed the effects of UV-B on photosynthesis and chloroplast ultrastructure of
the Zhongyou5 leaves. We found that the content of leaf pigments was increased under UV-B treatment, particularly the
content of chlorophyll b and the net photosynthetic rate (P,) being greatly increased. Compared with the peach trees
without UV-B supplementation (control), UV-B treatment did not affect the F./Fn, ratio significantly. However, the F,'/Fq'
ratio, the photochemical quenching coefficient (qP), the non-photochemical quenching coefficient (gN), and PSII actual
photochemical quantum efficiency (®ps))) were all significantly improved. Transmission electron microscopy analysis also
showed that under UV-B treatment, the chloroplast stroma lamellae had small voids and were tightly stacked, and the
chloroplast outer membrane edge was clearer than those in control. These data suggest that appropriate UV-B supple-
ment in the greenhouse can optimize the ultrastructure of leaf chloroplasts, thereby improving photosynthesis. Our study
provides a theoretical basis for the improvement of photosynthetic performance of fruit trees by using proper UV-B irra-
diation in greenhouse.

Key words greenhouse peach, UV-B, chloroplast ultrastructure, photosynthetic performance, photosystem (PS)
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