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AR EE 1Y 3 424 B (Poncirus trifoliata 1.. Raf.) fili ‘ 4%
%l (Citrus paradise Osbeck.) , #1535 5 A R
HEW(VV=3:1) , RHADKIE KRB . 7T 5
FIE PR R 55 b B RS, F 2021 4210 A 14 H 10:00
P R AL AN R NS UL RE RS AN R e
S KU R T R TS R R T T A TR A
oA ) S 86 5 T — 80 "CAME FRAE, & .
1.2 REAIE
RIS T LA ATH S 00 FRAR AR 355 Mk 2 35, R 5L
FEFR A KRR B S U AT GRS . 2%
NI 45 AR T 7 22 BG4 B 2500 b1
BT EAR R 1) SR B s X R, R M8 A
10 HIFURHF2E2 10 A 10 H iR 50 31 18] 4 K 16: 00—
17:00 I ] TZS-1K-G 3K 5300 52 A (AT 48 3%
A, D) I A A AT AR L 3 A AN [ ) 398 5 K A
T KA ME AR B AR S RN ZE I R K
HNFEIK Y, o 45 A B2 - 398 5 K B DR TE 1R E 1 D
SEEN o AR 3 3 AL HRZE XA CK, R3S
IR 17 Y%6~22 % ; VAR 45 40 B (prohexadione cal-
cium spraying, PC) : +3 5 /K5 K 17%~22% ; T2
Jilp 361 4k PR (moderate drought, DR) : 4= 3 & /K i A
10%~15% , B AL HE & 8 AN Y% E R . PCAL
LR AR 1 i O At K B2 A 500 mg/ L, BEACR AR
Z A 3 U, A F [E] 43 8 H 25 H L9 H 15
H .10 H 10 H . 2570 m it (o /N T Bl X 55 4, %
ST S W, W B N B A R B R S
WA, A WM IE L. 2021 4F 10 H 15 H X DR 41
HEATE K, Z 5 #EAT IE 8 19 K 345 B, 4 F B 4
30

A X K E /% Soil moisture

WA
1.3 R X IEFRINE ik
Ay AE 2021429 H (11 A K 2022 4F 4 A L 647 3
W AW ALEE S TR g . BAKRFF30dZ
J&,9 H 24 H 10: 00 B F CIRAS-2 B3 { #5 2 &
VE FHI 52 X £ 48 (PP2Systems, 35 [ ) XA Bk 64
PRSI o 3 S S SR FH B 19 e 1 0 A
S AR A A T R A R T
AP R P TR HL (o e AT s AT A R R
F2% Dt e gt Ar e . B v R K AR
PG E . rHakE a AR bt ALY R
& P at A, v D 36 15 5 F 43 e B T AT A
W o R = 2 AR e i 1 B AR T Y MR S A T
B 2 LB T S AR B0 A B R
P MO ATl bR E LY /T 1269—1999¢ £F kA ¥ 15 7%
AL T 0 2 A A I YR . ok R R F T
Webn R R T &, i e R L R
1.4 EiELE

56 v BT S $CH FH Excel 2019 #3447 40 21
FAER M SAS 8.1 3k F #4748 143 #1, Duncan’ s
e U R 3

2 GHRE5HMH

2.1 TEEKSH%ER

T 5] K e SR 1 TR, DR AR B
FERRAR Bl 38 4 % 5 K B 7E 1590 L FiRsh KT PC
AEBRATCK B9 20% (1) o DR AL PR AR RFI5 22 K43 3
159 d, 1 e K ERR

=0==(CK —@— PC —@— DR

0 T () AN R (W (N N | | [N S [ (N | S| S (SN | N (LSS (N | SN [N (S N1 W [N | (S (S |

1 1 1 1
1357 911131517192123252729313335373941434547495153555759616365

T FFZER /A Drought treatment time
CK A PC 4b PR 44 F /K 0y 17 %6~22% s DR AR HE 35 K B 10%0~15% . The soil moisture of CK and PC group ranged from 17% to

22% , the soil moisture of DR group ranged from 10% to 15%.

Bl XefEafELE BE HEmMNLESKE
Fig.1 The soil moisture of Cocktail grapefruit under different treatments during the experiment period
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22 FEMBANRRSEX BE BHMBEMME
Lol

Xof HE AR AL 55 AR il R A AT USRS i, &
R B8 DRACFRALRE 9 A JL-T- 3% 164 RE FR B
& T CK AN PC ZbBRAERE AL R . (% 1) o 450Kk
B 25 SRR A DK 29 1 i, DR Ab BRAR R T 4 B0 25
TRE K%, 10 d J5 iR #E M1, AL i i & (K1 2) ,
AEWAAA HE CK EEJ5 29 60 d, 1 B T S b 4b B AT DLAT

RO X A A R ZE T AR [R] . 2022 4F 4 H
PR A R TF AL BRI BB AT G2t 45 R WoR . PC
Ab FEEAR R B4 B A6 B4 641 DR Ab B4 B A6 5L
290 644, 3 B3 T CK, T CK MRk 185 32 B ah
KRR, O PC A3, DR A B (5 1), Ui ]
5 2 R A R A Ak 3L g 2 0 X A A AT
M AFE A

®1 ARMAZLEA BE BEmMEREENEL TR

Table 1 The flowers and vegetative branches numbers of cocktail grapefruit under different treatments at various dates

I 1] TFAEBRM AR 4b3# Treatments
Time The number of flowers and shoots CK PC DR
JEAEEL The number of flowers 51.1346.60a 42.13+7.79a 0.38+0.52b
20214E9 A N )
FEREL The number of flowering shoots 14.25-+3.59a 13.50+4.12a 0.25-+0.50b
September 2021
EFEREL The number of vegetative shoots 1.3840.52a 1.6340.74a 0.00+0.00
JAE4L The number of flowers 2.5040.53b 0.0040.00 36.3347.09a
20214F 11 A
AEREEL The number of flowering shoots 0.5040.53b 0.0040.00 11.504-2.56a
November 2021
EIEHL The number of vegetative shoots 0.88+0.35b 1.1340.35b 5.25+1.58a
oy FFFAEEL The number of flowers per shoot 56.0042.32h 64.7542.99a 64.00+3.15a
202244
. AERAEL The number of flowering shoots 81.33+3.2la  70.33+2.08b  74.33+1.53b
April 2022
EFAEL The number of vegetative shoots 7.67+0.58a 4.00+1.00b 1.67+0.58¢

T < A — AT PR R SRk R Bl 25 5 . 2 (P<<0.05) . FAl, Note:Data marked with different letters in the same line is significantly differ-

ent from each other (P<C0.05). The same as below.

23 TFTEMARRSX BE @HMMFEEYE
EN: R

2021 4F 11 H 45 A PRAE MR A= K AF O (18 2) R
PC b #AA L CK IR 3422 5 R K, AE R KA 2

DR &b BHA AR L CKA BT R R, BB 52 i 2

b

X mi A 2B K # . PC ALY Al AR i
BE 4 0.25 mm, A7 T CK 34 Hn 7 19% , PC &b 3 iy 4
FRIF i e A 1.52 g, A CK BT 24 %, DR &b
AT CKAER BB A 2 e B % 25 57 (I 3A B),
FEH ISR PRRRAES AT LA S 2 P e i R R A

Fig.2 The plants vigor and inflorescence characteristic of Cocktail grapefruit under

different treatments in November 2021
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M2 R e 45 R BoR , 5 R0 PR R 5 Ak
XTI R a ML R S BT B A (K 3D
F)  fHXF 22 b i K (K] 3E) , PC b PR 2%
Z bR RN 0.429 mg/g, I T CK B %425
115% , DR AL A -4 2 b 75 4 0.246 mg/g, A L
FCKEBERT T 24%. MR AVEH 555 02
& F Y ik R AL BE 1 S A, e i R e A R ]

DL T A R 178 IR AR RN EE AL RE J1 . DR AR LAY it
A E A #R N 10.08 pmol/(m?ss) , M T CK &
FHIRART 1920, PC AL FRAY it 7 ¥ & 3R AH L CK
W ETH(EI3C) o BRI 5 23 AR X 2 w4
AR R B 147 01 G S 238, 17T P M 308 8 1R 605 X6 it 01
G R RIHE
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24 FTEMARBRSE BE FIHMHE®R.E
EENZMN

DR 4RI 7 JE K3 & 5 R 20.17 mg/ g, AHEE T
CK & MK 7 18% ; PC Ab 3R A M Fr JE 8 & =
16.04 mg/g, #HF CK B F AR T 35%, vl + 57
TRV B 2 T A BT i I X R e e Al ) T
¥ Eri (B 4A) . PC DR 34 38 2 7 A5 Al
AT AT LT BS CKOM A 3 22
S (EAB) . Wy P EEE A2 % P8 1 1 o F
B IFEY T, HL B 38 in AR 2R B v 4 AR Y R K
fiE T, X 4 L F 2 i g o K A g R R I R A A
&1 AC AT %0, DR A B R 0 mT s v 2R 1 A i e
J5.52 g/LMHS CK BRI T 20%, Uil T2
iy A B B S R X A A A v T
EATHE,

AL Treatments
B3 FEREMFRBRSX GE #EmMmF EEEKE
Fig.3 Effects of drought and prohexadione calcium on the leaf physiological parameters of cocktail grapefruit

C :
AbF Treatments

X R A A A S R U T 45 R R
DR b0 5 i A 45 88 PRk K Ak & Wtk 7 1Ry 21.20
g/kg, PC &b ¥ 19.83 g/kg, #l bt CK 43 5l B AK T
17.89% #123.20% , ¥ 1. 2 1 T CK;; 1M DR 1 PC 4t
PR A MR S S CKAR L 0 B % 22 5% (&
4E). 534b, DR A FRAE R 09 C/NAE M 0.71, PC
AEFRAA 0.61, 3 1 E AL T CK(EI4F) . BT 5/
H AR B Ab 2% 1 2 B R R I i AR S5 A PR B R
G OAR SRR ELW, JEN ST MR
At 5 C/N H R 3 FRAIL
25 TFTEMARRS BE HEMMHHFRIEWL
i 1 A R

PUAA AL 22 58 T LA BRI SR 45 7 A 1 R 0
P4, UG TR TE 9 40 AR S . B SA BT
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The value of C/N

AbHE Treatments

B4 FREMFREREN CE BEMIFRNES BN

Fig.4 Effects of drought and prohexadione calcium on C and N content in leaves of Cocktail grapefruit

1, PC AL FRAERR 9 POD 1% Mk 697.22 U/g,
ELT CK. AR RN i) CAT 16 5 an
& 5B fif 7 , DR ALY CAT 3% P 5 o 9 944.16
U/g, #HE T CK W3 45 17 324.7% ,PC A1 CAT
WM 4 004.51 U/g, M T CK 32T+ T 71%.
DR AZbBEAE AR R (9 SOD TPk fe i o0 984.74 U/ g, A
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FMEZER(ESC), i, T RWhia i xR 4t
M F ) CAT .SOD 7% 1 i 2 41 v, 4 POD 76 74 76
RS 5 VR PR Ak B G S RIS C X R R A A
) POD 16 7 , 2 FF CAT 7 1 , X SOD 7% 4 G i %
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BE5 FTEMARRSY GE FEMM R RELEEENZm
Fig.5 Effects of drought and prohexadione calcium on the antioxidant enzyme

Kb Treatments

activities in leaves of Cocktail grapefruit

AL, T FALFAY XS R A A il e 10 7 15
H 2K Z 5 89 TEITUG IAE , 2 J 2e A s BB AE 9, A1

FeX B BEA RS AR =T AL 8] o B WA IR 5
R JEE 500 0% 2 A A A K 2 1) A EL A I 1Y
RN, 5 5 B I A AR M R B AR ]
ORI TR 45 17— 80 AARBEEh+ R AL
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A AR K i A B0 AR X e /0 T 2 A A e A A
B B, MY 510 A 15 B & K a4 R
2021 4F 11 3 43 PR 458 3 B2 i AR 3 BOUAE I B 32 BH A
Ko BIKJE WAL E /0 (45 5 Ak F 0 A A 75 T
FEAH EL X BE TR /5 ) T 45 SR B 5% 40 (0 B 2R R i
PEHE T RAER R AL . IR RRES AL BT 39 R A
2] Rk 2 AR JL T T 5% ), {0 3 2 B AR B A 1
T 0 5 0 B TR S 8 4% 38 2o R T AR A C/N LA 52
i A B A KA O 2 SRS R R T R b T R
WEAT A AR RS A 46 19 C/N HU B A7 7E B3 iy Tk 5%
K F AR e BRI 5 IR RS S5 ¢ Y R A A A
B B DL R C/NE- HH 3R

ARG ) X R A A A R T R A B R A
AR, X SHE2T R4 G R E S
AR/ AR R R R R B R ik K
FIGA fig 7112 i A AR v ol £ 3ok 36 DA T 5% W
Yy S AN SR B R AT S (I I R PR R A Ak
FRRERR 0T RS B R R R oA ek
AH EC T B 2 1 T 34, 0 B e 9 A 1R 45 Ah i
PEUERE RO A VR PSR G B T8 3R B R, ) g
SEAEY AP A K

HE R 52 21T S0 A8 I 3R K A LA AT i PR
Yy BRI A 1 B E R, B
AW R I T4 1 BRAR X R A A v Y D
By o X — 25 R R AN T A R B
GE— B VR IR X A ) W AR R i ) AT o
/b TS A S i A R A T A AR 7 R
S A BT ST & B 150~210 g/hm? By it JH R AR T
ELEEVE R (R R (R AE N AE N B 45 SR R i —
TR ARFSE o T 5 RE ERER A5 b AR AR i R (4 7T
R S R D THE IR B3 AR TR A
I T PR R (KK FE<L0Y%) RN $5 . T
R B Y o A e R R S =) O R
b BRI R b n] R AR R R, A B T R AR
P BB AR B,

P A A 22 G0 15 P 0 B2 55 ] LD ) 40 ) B g
o SE AR R, LA AR 35 355 X 40 i 3k B %) 45 R R
AGRIS 18 5 + A B T 5, CAT A SOD g6 P i 3%
EFL AT R kA g 0, PR
fi 65 Ab B[] B 5 1R X9 B2 R A Al A CAT
SOD g% P T, POD g 16 M T B, 2 3 T 2828 0t
REZNER . B, FRATHED 763 1 209 R i
I M 30 S R 5 T A B 1 < XS 8 R e A P AR AT B

AN SRR B A SRR () R AR A K
B RIFE N T XY R A A Y B AR
AR — A ARSI R IR R 5 R AR R
P 5 v 575 0 R A A A AR 1 0 X, D A
AAT T A A AR BUAE R R A

T BT AL AT LA AR X A A A ) Rk
2B AR B 18] 7] B AR AT B AL 500, 7 3 ARy A8 s A Dt
55 5 T 500 mg /L 8 PR 55 A X © X g 4 46 Al 1)
Tok 2 B A 1) () R B U AT I 25 ), H B s Ok
AV R R 5, A3 Bl AR s AR B . R,
AT X 4 2 %) 18 it A 4 I it i K R g
AR Wi 8 B R A IR 4 A A (i R AR R —
AR FEACAE RS LA, Bt AR 1 X R 1 2 A
Z iR AR S S
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Effects of moderate drought and foliar spray of
spraying prohexadione calcium on flowering and
tree vigor of citrus under facility cultivation

YU Xiaofeng"?, HUANG Bei', JIN Longfei',ZHANG Dejian®, WANG Peng'

LInstitute of Citrus Research, Zhejiang Academy of Agricultural Sciences ,
Zhejiang Province, Taizhou 318026, China;
2.College of Horticulture and Gardening , Yangtze University,Jingzhou 434025, China

Abstract The 3-year-old Cocktail grapefruit ( Citrus paradise Osbeck.) grafted on trifoliate orange
(Poncirus trifoliate 1..Raf.) cultivated with root restriction method under shelter from the rain was treated
with moderate drought (DR) and foliar spray of spraying 500 mg/L prohexadione calcium (PC) , and the
conventional watering and fertilizing plants as control (CK) were used to study the effects of drought stress
and foliar spray of spraying prohexadione calcium on the flower formation and tree vigor of citrus under fa-
cility cultivation. The blossoming and shooting status were observed and recorded under DR, PC and CK
treatments in September, November 2021 and April 2022.The physiological parameters of tree vigor includ-
ing the content of chlorophyll a and b, carbon, total nitrogen , antioxidant enzyme activity in leaves were test-
ed before recovering with conventional watering. The results showed that the moderate drought effectively
delayed the flowering date in autumn, and the number of flowers per shoot increased remarkably in the fol-
lowing spring compared with the control.In comparison with CK, the content of chlorophyll b and soluble
protein and the enzyme activities of CAT and SOD increased significantly, while the net photosynthetic
rate, the content of total chlorophyll, the content of starch, the ratio of C/N and the enzyme activity of
POD were decreased in DR treatment. There were no significant changes of the date of flowering and the
number of flowers between PC treatment and CK in autumn, however the number of flowers per shoot in
spring was significantly increased in comparison with CK.The results of detecting physiological indicators of
tree vigor in PC treatment showed that the thickness and weight of leaves, the content of chlorophyll b and
total chlorophyll, the enzyme activity of CAT increased , whereas the content of starch, the ratio of C/N and
the enzyme activity of POD decreased compared with CK.It is indicated that the foliar spray of spraying pro-
hexadione calcium can regulate the vegetative and reproductive growth of cocktail grapefruit, and combined
with moderate drought, it can regulate the consistent and concentrated flowering of cocktail grapefruit under
facility cultivation.

Keywords Cocktail grapefruit (Citrus paradise Osbeck. ) ; facility cultivation ; drought stress ; pro-

hexadione calcium ; flowering regulation
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