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Abstract: The effects of different tree forms on the characteristics, photosynthesis, yield and quality of
Tarocco blood orange in the Three Gorges reservoir area were studied to determine the most suitable Tar-
occo blood orange tree form for the ecological conditions of Three Gorges reservoir area, so as to provide
technical support and theoretical basis for the tree shapes training and tree transformation of blood orange.
Taking 11-year-old Tarocco blood orange trees grafted on Poncirus trifoliata (L. ) with three tree forms of
natural round form (RHS), central leader form (TS) and open center form (OCS) in Ganning town,
Wanzhou district, Chongqing City as materials, the variation of tree canopy characteristics, chlorophyll
fluorescence, fruit quality and yield per tree were evaluated. The results showed that the canopy characteris-
tics of the three tree forms were significantly different. The order of canopy light transmittance was OCS>
TS>RHS. The Fv/Fm, the ABS/CSo of spring shoot leaves of TS and OCS were significantly increased,
the DIo/RC and the DIo/CSo of autumn shoot leaves were significantly reduced. Both TS and OCS can ef-
fectively improve the photosynthetic structure performance (PI,., PI.,.) of spring and autumn shoot
leaves, but the TS was relatively optimal. The order of yield, single fruit weight, TSS/TA and vitamin C
content was TS>OCS>RHS, and the order of TSS and anthocyanin content was OCS>TS>RHS, in
2022—2023. Therefore, the TS should be selected for the cultivation of Tarocco blood orange in the Three
Gorges reservoir area of Chongqing in order to achieve the best yield and quality.

Key words: Chongqing Three Gorges reservoir area; Tarocco blood orange; tree form; tree canopy charac-

teristics; yield; fruit quality
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1 #EMAE*
1.1 R 558 # 1

I 7E T TN XCH 7 00 A 4 BB A R I AT, R A T AR 307407, AR 108°15", S
R 335 m, AMEJE G R, IR 17.7 °C, TFR4EH IR 1485 h, AEHEKE 1200 mm L
. P43 pH fH 5.4, A AL 12. 46 g/kg. B fif Al 66. 85 mg/kg. A AWk 35. 28 mg/kg. WAL
249. 01 mg/kg. a5 DX I by 92 Il b R Pl L R el SR S AT 8 RORS 28R B L AT ) S WU HE K D ), BRATEE A
3mX5m. BWIK K 13 44 (2010 A5 K BALAE (Citrus sinensis X Poncirus trifoliate) fifi ¥ % # i
¥& (C. sinensis Tarocco).
1.2 KA

T 2021 4F 2 HIED RN R R TG . S HERE 3 M R 1548 3 — B ny HE G 30 #k, & A AR IR LB (T AR (B =k
). I AN E T (R E T3 Fid WA o T i b 31, AR B4 10 Bk, AbkER. £ T
AHE . R T R T ROE SR SR R RS )R 2 A T2 3 AN KREAERRR A, I 3EAT FAHE K ALY [0 45
A HE, PRFFRREIRIEEZY 30 em, K& AL B W& 09 ELS7 0] B AERR . X A 8T i 2 i fii . R0 B AL
Heom L E TS, R T 3~4 A FER IR AT FERGER A 45 AL, REFRE A FEZY 30 cm.,
W5 T R 2 A W AR BT ) B X A R A B i . T SRR AR B R A A S T A A
RS HEAT G S BAL Ah o FEAR XA AR S5 R A0S 2 19 Ab . 3 FRIE AL BRAE 10 A 48— i bR EZAY . T A X 50 b
FEAR A 7K A4S B, o He 3 B IR SR L — AT
1.3 HEXESmMAEMNE
1.3.1 "EHK®

T 2022 4F 10 H B & 2 DU i R [R) AR 35 20 B I RS A et i R bR . SR CT-110 A 5 )23 43 BT A (56
E CID A wD Xk )2 A7 &, T 7—10 H CREERID B A T, EHmE KA 16: 00—18: 00, 4
HIREE Sk & T2 TR AR 20 cm &b, BB H8 mdb . ¥ R TUM R 532 5 3, B4y 87, 237,
38%, 537N 68°. WIE S EUEFEM T ARS8 . B R 9B Rk, HiEm A& i R,
1.3.2 drikebsE &k

T IR S R Y R S A e IR A, R R A B AL R e AR R R TE R A AR
LHE SRR 20 K, BERCRAE 3 R M (TR AL R IOER 3~5 A i), 5 - H kTR 3B A7 0 bl o€ e 2 5.
J S 58 % 15 min J5 . $% IR Strasser 251§ 705 8, SR £ S RERE M AR S A M-PEA (3% [ Hansat-
ech Instruments A AAFHI A PO FEAT I E. M EE R DB RS % Strasser 5 J 228 K& 935 07 .
7 JIP-test Z 4, PSILE W) i KGR 40 880 % (Fv/Fm) IR IR 1 7 XF % f8 W W f F A 9 g 715 ABS/
RC 7R B W 0 I Y 6 BE » DIo/RC 7R B N o0 #E B 1 B &, ABS/CSo 27 B0 1 AL
WG HEE . Dlo/CSo #m Hhr A AR RE & 5 DA PERBFR A (PD Rm it Rofb s o & %, Hodp P1,,.
JELOGRER IS FE I S5, PL,. MURZEE S
1.3.3 #H/RSFARE R

2 1 LAy i R S A e T 45 A BB i, IR R RAR . PR L R . db 4 A A AR AL R A AR
5216 AN, AR A AT AL B SRR S Il S0 50 5 05 S B SR A, R R H AR TR R S5 BE A A /L E D Y
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GO 72> w) B PAL-1 B0 B2 A 2 7] %5 7 82 9 % & (total soluble solid, TSS), NaOH Hr Hlj i ¥
) 7 T 97 G IR (titratable acids TA) . F A BER L (TSS/TA) . pH {78 22 32 I & 46 (4 & 20
1.4 HBBELEESWN

45k ] Microsoft Excel 2020 #l SPSS 25. 0 #4748 170 #r . 1% R M Graphpad 8 231, 22 57 W% 1
K H Dancan 7 5 Mk 22 154081, 15 2588 0 U8R 22 18] A A o 22

2 HBRE5SW
2.1 EEROBARAMEERENSH
2.1.1 HRE#ARMR
M AT RATR i T IR AE LT BRI Sk AT BT He b TR AR B ARG
R TR BT 583/ IR Sk T 5 A S 22 B 22 57

*1 ARHELENETHDEERHENRM m
Aib 3 F N ] AL 5 iR R =
5] 3k 1 3.64+0. 16a 3.65+0.18a 3.2340. 20a
F1TIE 3.34+0.08b 3.18+0. 28hb 3.36+0.09a
FFOIE 3.5840. 11a 3.4140. 20ab 3.00740. 23a

V. RV /NS R IR 265 25 5 5 (<0, 05).
2.1.2 rt@AREH
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F e J22 IR el R AR 11 3 R D' KR R 1 DG S AR T .
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i REE 9 H &AL, 439020 0,12, 0. 21, 0. 23, BJ5 3 R T8 2 B A /Y B 4R B i RBOZ T BT, &
I b B A IS A A AR S T AR R B R A R AR A . Rl — AR, 25 A O TR B AT
T Ak B ) B R S i RO B TR OB AR B s SR, TR R AR BUR 32 T AL B RE B2 R A T
BOHSARAT B B AR, AR T e T R A9 AR R ki DG G L
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2.1.4 HiEfaftidd R

M 2 ATLUE W FER SR B Sk TP Ak B J2 1 D6 40 i RE 0 Bk LA, HOR e P A A R T AR
AT B LR S F e R BCRAK T 32 TR AL BEANTF O A BE A% 6 )2 A B R A 0 i 2R RO A AN [ R R A
I ELBEF R TIOR3 R, WA R T Ak B8 0 ) I A 2 H 0 19 T4 48 A 3 i AR UL P 2 T R Sk R Ak
TR TR AL BARAT A L B AR T e 2 b AR T TR R R 2 S 0 A G e PR AT B . A
R C7 A TFC I AL BRER THUF 87 B4 T4 0 S o i AR I 38 v T 2 T A R B S R Ak B L AR RS2
MR WTIE K, F2 I 38 2 B ab I 2% £ S5 6 2 19 B 1 R S 2 i 28 et 5 I Sk IR Ak BRAT — 52 4R T A 2371
5 A TT O A PR R R S RO W e T R TR AL BRI S SR AR B 5 AE 38%, 53 68°HY, ETIE
Ab PR BB O B I R RO R TR R A BN SR AR B, H 8 — 10 A T H F S AL A 22 5 1
F. U IR AL BEANIT O P AL B RE SRS A MO R DB B T, B R TIERDE A A TR =
TR B A

F2 TEHMELAENEFHIEEEERENETRZRBHNEIN

K T0 A
A e
8° 23° 38° 53° 68°
7H eIz 0.33£0.02b 0.2540.03b 0.34240.06a 0.3940. 05a 0.3940.03b
E i 0.35+0.06b 0.25+0.03b 0.3740.05a 0.4240. 04a 0.47+0. 04a
F 0 0.41=£0. 06a 0.3740.02a 0.3540. 05a 0.3940. 04a 0.3640.03b
8 H 51 3% % 0.1640.02¢ 0.20=+0.02¢ 0.16=40.01b 0.21740.03b 0.18-0. 02¢
FTIE 0.1940.02b 0.2340.01b 0.3240. 04a 0.2540. 02a 0.3240.02a
F 0B 0.3140.02a 0.3140. 04a 0.2940. 02a 0.2440.02a 0.2540.02b
9 H 5 3% & 0.2240.02b 0.1440. 02¢ 0.1940.01b 0.1640.03b 0.2140.04b
ETE 0.23=+0.02b 0.2540.01b 0.2940.03a 0.28=+0. 04a 0.3340.02a
FFo B 0.37+0.02a 0.3540.02a 0.20+0.02b 0.25+0.01a 0.222+0.01b
10 A 713k 0.08+0.01c 0.1940.02b 0.18+0.02¢ 0.2140.02b 0.1740.01c
E i 0.1740.01b 0.2240.01b 0.2440.02a 0.2640.01a 0.2640.03a
F e 0.2840.03a 0.2740.03a 0.2140.02b 0.2240.02b 0.20=+0.01b

W RRBIE . FSEC IS /NG 58 R [ 3605 22 5 535 (<<0. 05).
2.2 TR MR E R REMZ R
2.2.1 ¥ FHAEREHT R KB R

LR AL, ETEAIF LS P B0 K HEKR Fv/Fm ¥ 08 F 2R, 1 H HF KA
Fv/Fm 5[5 3k I8 b B 22 5 85 25, UL W 32 2 40 B0 F 00 Ak BR324 B 0 35 48 &5 PSIT R W0 B KOG RE 7%
BOR. £WIEEFER ABS/RC NRBV/MKK b 2T .. R0 Bk, B 3T MIF.0 08 38 2 B i # 1
ABS/RC B E R TRLE, SRR T 7.9%. 5. 7% ; S WILAL B FAY ABS/RC % AH ] 4b B 75 R A —
ETRM, HEWEZ MR E2ZS. FH Dlo/RC RSB B K, TR &N, HETIELABMIF
DAL H 5 7 S P Ab B 22 S ¥ 1 3 £ . JR.O B35 B R A (9 KRS DIo/RC 4% B 3k JE 4b ¥ 35 4 & %
R, VLB TE PG SR R R IR AR T, TR A BT 0 R &b B AR A A A 35 R i A PSIT
JO7 T I S REAFE . DT B 8 5 L TP OB RE L e A, K IR Ot BE T 2 H T T AA S R . &
R ABS/CSo MK BI/MRK A TFLIE . =TI . BILIE, Hoh =TI ARE . JF .0 08 kb 345 3 3k 5 43 51
PE T 7.4% M 13.8% . £ WIEF M Dlo/CSo Z [H] JC & 3 1 22 55 T I8 Ak B R0 FF .0 08 &b 28 Bk RS 1)
ABS/CSo & # & TR L AL HL, 1 Dlo/CSo WIAH . HSL B, 3 98 40 BT .00 08 A0 B 85 0] D4R g 3
B A 5 PSIT R O A0 A TR G RE AR . DL T O e (36 3).
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®3 TEMFAEES M MEM RSt R RN Z 0

GEEES W% Fv/Fm ABS/RC DIo/RC ABS/CSo Dlo/CSo
gic! 7 3k 7% 0.7820.014b  0.811 34:0.035 8a  0.158 5+0.012 0a 5 944.334+30.60c 1 133.48471. 39
E+F 0.80240.011a  0.875 440.023 1a  0.135 740.001 1b 6 385.00£51.73b 1 013.39+37.47a
I L 0.80140.005a  0.857 54:0.099 0a  0.135 240,019 3b 6 762.334126.57a 1 191. 344205. 51a
Bk 7 3k 7% 0.8144-0.008b  0.669 540.042 3a  0.133 140.011 2a 5 868.80179. 21b 1 124.14+54. 43a
ETE 0.83340. 006a 0.645 8+0.012 4a  0.109 340.006 1b 6 141.204+211.10a  933. 32+18. 44b
F 0 JE 0.83240.008a  0.688 2+£0.038 1a  0.107 7£0.009 6b 6 256.601232.98a  988. 64+£41. 72b

W AR . F 505 IS /NS 5 R R [ 058 22 5 B3 (p<<0. 05).
2.2.2 ¥ H AR ERY N LA

mE 3 s, ETIRMFLIERIE Y eG4 FA M R GGG (PL,,..» PI,.) . ¥ 5 BOGEEH e
Ji. SRSOBAEAML, ETIRAAR., ORI FEMT A PL,. 35188 T 58.6% . 39. 8%, FkAHM F
Pl /r5l4e@ T 43.7%, 43. 2%, HZESHWEE, DETEAOHMNKE; SESLEABEML, £ TR
PO HERM R PLo, A8 ET 78.2%, 39.1%, BRI H Pl 98 EST 17.5%,
14. 7%, 5, DETIRAL AR & &

— — L
5 . — L 3.5 & LA

= FFF : I:!:ﬁf
4 = I8 2.8 ol a
b
3 21k b
i £
Ay Ay .
2 1.4p=
1 0.7p=
0
&= FAF &= FAF

B3 RERHAEE SR MRS A MR

2.3 EFHMEARARMERINTE=ENRK
2.3.1 BIFHLBELRRAME*EZRLLRRE

FH P 4 AT, AN [R) B Ak B X B 0 R of A %) 7 e R B SR R R A A R RS R . T Ak BRI O Ab
PR R MR R R B E R TRELIEA T, 2021 —2022 4FFF, £ T4 BEAIIF .0 T8 A0 B0 4 7 5 A 1L [
LI AL BT NN T 45.5%, 31.0% . 2R W EE, B FE TR fmE; 31440 B IF 098 4L 3
F0) B SR T A LG R S T AL B B N T 26. 9%, 16. 0% . 2R B, HUL 3 TR B A A & w2022 —
2023 AFBE, AREIRIE = 5 f R BT AR E/MRYCE E T FF0IE . BB, H =278 0%,
2.3.2 ¥ FHLAEREKYRE K

IDIE S5 STy

FE A LA, R [R5 % b A SR E A AN R R EE R s . 5 B SK R AR BEAH H, 2021 — 2022 4R
JE I AR SATF 0 OF Ak 3R SR T 58 B (LD 43 54 T 20. 7%, 26,500, L0 Ca) sr Bl E T 9. 600,
9.0% , HTE (A (b)) 43 1) o B Sk T AL BRREAR T 8. 7%, 11. 7%, ST & A (a/b) 43 W& T 20. 2%,
21.4%, HESHEE. 2022—2023 4F B4 WP A0 B 1% 5 1 22 55 BUR L 5 2021 — 2022 4R B 19 2501
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B 20212022
Bl 20212022
[ 20222023
80 a g 250 [ 20222023
a a a
a
0 b 200 b= b
b b
3'.5 0 m‘gn 150 =
oo il
W g 100f
20
50 =
0 0
&L FFH F &L FFH F
B4 AEAWMELENETRNDE~ESMERRENZ I
x4 FTRANELENESHOERHREEHNTN
Ay Kb P L a b a/b
2021 —2022 5] 3k —20.27£0. 49b 27.7740. 66b 31.1840.51a 0.890.03b
EsRwiZ —16.07=+1.17a 30.43=+0. 69a 28.46+2.06b 1.07£0.12a
IR —14.89=+1. 83a 30.2841.43a 27.91+2.60b 1.0840. 20a
2022—2023 5] 3k —20.08=+1.93b 22.8241.41b 35. 634 1. 39a 0.6440. 04b
FTIE —18.34+1.13a 26.60+0. 42a 32.58=+1.00b 0.82+0. 04a
PARINS |2 —18.19+1.17a 25.83=+0. 78a 32.30=+1. 40b 0.80=£0. 05a

W RRBIE . [FS0RO IS /NG 5 1R [ 3605 2 5 1.3 (<<0. 05).
2) SRS NTE S T
ISR AT LAE H, AR 3 T I8 AL BRI OO A0 38 09 35 2 B il A6 2R 52 P8 76 & 03 48 b AH L 8 Sk 0% Ab
A R FREE 4R T, SESLTEA B, 2021 — 2022 4F BF 32 T8 b 3 A0 R0 T A B 1) AT 375 4 61 T 90 4
BIREE T 5.4%. 6.8% ., BRI 4R E T 9.3%, 15.0% ., 4E/ER C MR E T 4.1%, 6. 2%, L5
B T 12.4%, 29. 8%, HERM B WA, T RAIMIFOIL AL T ol #HE R & &, H5H

SKIPAL PR ZE S AN 5. 2022 — 2023 4F B2 4R A BE B R 4 R ) A (4

He A B

HHE

M B AR U T

EHIBL FLIE . BRR 4R R C &R SRR EHI2 . JR0E . BISLE . B3 TRABIT O

Ak P55 (5 Sk FE Ak B S 493K Y K F (BR 5D

x5 TEAMELENESHNERIANERRN I

o e Al P B 9 A E TR TSS/TA HrA:F C/ 103/

(TSS)/ % (TA/ % (mg+ L") (mg+ L")

2021—2022 7 3k 9.8040.17b .84+0.03a 11.6740.32b 59.95+1.65b 5.4740. 26¢
F T 10. 3340. 25a .8140.03a 12. 754+ 1. 04a 62.43+3. 79a 6. 15+0. 26D

H.OIE 10.47+0. 35a .784+0.11a 13.4240. 86a 63.65+3.12a 7.10+0. 20a

2022—2023 I 3k 12.3240.32b .9540. 02a 13.0340. 33b 44.5040. 50b 5.7640.10b
F T 12.9040.17a . 8240.04b 15.734-0. 56a 48.3320. 58a 6.8010. 38a

THoIE 13.0540. 35a .84+0.06b 15.5440. 79a 47.0041. 00a 6.9240. 59a

TE: ARBIE . FISVEHE G /NG 7B R 32 7R 28 53 .35 (p<<0. 05).
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3 itig
3.1 FREMEIET R ME TR S0

HERE R (PRS2 SRRl RE L P3| S5 SR ST bk DL J% 4 3 0% 40 % 22 07 T I 2 S0 T . 1 4 B A
T S SRS SRS A o AR AR A 2803 o 6 R 2 A 1L 57 0 BT BRI R B B BT R
il L 2 0 LA PO R O 4 P RS B M A A%, SR THIR S0 B A R AT 0 i R R VF
L 58 2 2 G XA e 1 T B R L R PR AT i . 5 A G R S L BT 9 0 1 R
LG FC I A5 0 O T B SO H T R T R S G P R O RS o P 4 L RO AR L 1T
JEG 5 2 22 T S 4 HO B B A 1 O BB B DAL R O e R MR RS R
75 6 1 T BRI T AR b, 3 ORI T AR A S b TR R W R A T S
375 3ot B K 5 1 U 55 2 A 3ok T i B SR S B AR U B L B I i B R B R . B 0 B 2 U
A P I (B S R AT TR . 0 R R O B O 5 L ORI o A 2 U e 2 o
Kt 5 AR M T R e 2 T 2 TS T DT e AR 568 P A 2052 I T R 920 % 1 i 1
B30 AR T SO B R R 10 RO A R O BT A5 S, P T 5 R BT W T I
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