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ORI RS FHER A TR & & IR HE A R E CaCl, XA S RAEMRAE K R SR B sgm, (4553 ]
5 CK Mk, 75— @ HE L H (5~15 mmol/L) PIBE CaCl, M-tk & 38 i, Hoxf A2 Rbk L2 B i 1 308 142
HE 1 I 72 W7 8 9 L (F 798 L 38 BV Bl (> 15 mmol/ L) 5, CaCl, XAk A K 0942 #E /6 W55 . i 15 mmol/L CaCl, Xt
NS B S 1 7 8 e L 3, SR A | PR SR PR i A CK ARG N 23. 0206 ,157. 146 F1 235.26% . A&
RGO EST B A CaCl, i Mk B /34 iz 25 #2 & . 76 20 mmol/L W6 & & R 8 F- 8 R dw i, 76 15
mmol/L CaCl, ZbH T , 5 A JE B (2. 17 cm) AT S0 B (3. 80 kg/em®) 3k B e A, 5 520079 v 45 B0 A 2k 36 , Btk ik
BETF RS BT W BT, R MM Ve BT PR A R T M DR W B CK A g 22, 966,24, 64%,38. 71 %
H1 86. 2806 ; FI ik € BRI Wi & 4 BE CaCl, Jiti 1 ¥ B2 A% 384 00 M7 BEAIR L 76 20 mmol/ L I MR e A, SR S PPl 405 B VB 5
HEBE CaCly i FH e 5 A0 189 0 27 40 107 42 71, {H 24 9k B2 A i 15 mmol /L A A2 #E 4 S5 . (4538 & 3t CaCl, 3 A
SRR K SR SR E A BRI, T DU S i RO A 8 R & & AR oA AR A K 3R s v o, RS S0 R R G n il L
FCPEREAS B A RGR A RS R R TR A A . LA B EA R A BE 15 mmol/L CaCl, Xf
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Effect of spraying exogenous calcium on growth and
fruit quality of Solanum muricatum
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Abstract:[Objective] This study investigated the effects of foliar application of exogenous calcium on
growth of Solanum muricatum plants and fruit quality formation to obtain the optimal concentration of exo-

genous calcium for S. muricatum.[Method) S. muricatum variety ‘Green Source No. 1’ was selected for

(ks H]  2023-03-17
[(RETH] AEEH AR KRB E KL (20192D007)
[fEHRAT  E998—), 5, NS 13 22 280 A, 7 BEAW 1, 32 %3 A 35+ 52 KR 90 9 05 ) 5 342 B i 3 I 9
E-mail: WangJ1998188@126. com
GEGER] AABEAQI7L—) B HREEA L HR. Mt 14 S0, 2K 0555 R BB b v X9 08 3 5 8 ot

2y

%% . E-mail:zuohj@126. com



94 PHALR AP K222 4R CA SR B 2 B %52 4%

foliar spray application of CaCl, aqueous solutions at concentrations of 5,10,15 and 20 mmol/L during the
vine extension,flowering and fruit setting,first fruit expansion and fruit ripening stages,respectively. The
clear water spraying treatment was used as the control (CK). The growth index and yield of S. muricatum
plants,leaf photosynthetic pigment content, fruit quality index and mineral element contents were deter-
mined to study the effects of CaCl, at different concentrations. [Result] Compared with CK,the promotion
effects of CaCl, on plant height,stem diameter,leaf thickness and leaf number of S. muricatum gradually
increased with the increase of CaCl, concentration in the range of 5— 15 mmol/L, while the effects were
weakened beyond the appropriate range (>>15 mmol/L). Compared to CK,foliar application of 15 mmol/L
CaCl, had the most significant yield increasing effect on S. muricatum , with 23. 02%, 157. 14% and
235.26% increases in fruit quality,number of fruits per plant and yield per plant,respectively. The photo-
synthetic pigment content of S. muricatum leaves gradually increased with the increase of CaCl, concentra-
tion, with the largest enhancement at 20 mmol/L. At the concertation of 15 mmol/L,flesh thickness (2. 17
em) and fruit hardness (3. 80 kg/cm”) reached the best,and fruit storage performance and fruit quality
were effectively improved. The contents of soluble sugar, Ve, soluble protein and soluble solids were in-
creased by 22.96%,24.64 % ,38.71% and 86. 28 % ,respectively. The contents of titratable acid and fat de-
creased with the increase of CaCl, concentration,with the greatest decrease at 20 mmol/L. The contents of
selenium, calcium, sodium and magnesium in fruits increased with the increase of CaCl, concentration, but
the promotion effect was weakened when the concentration exceeded 15 mmol/L. [Conclusion) Proper ap-
plication of CaCl, had positive effects on growth and fruit development of S. muricatum by increasing pho-
tosynthetic pigment content of leaves,plant growth and yield. The increase of fruit firmness also effectively
improved the storage performance,and fruit quality and mineral element contents were improved. Conside-
ring all factors,15 mmol/L CaCl, was the most beneficial to growth and development of S. muricatum.
Key words: Solanum muricatum ; exogerous calcium;foliage dressing; plant growth and development;

photosynthetic pigment;fruit quality
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KT BIBEIE M D AW TS AR 5T A Al L
Bt XS SRAE VG b X 51 R AR S I AR B 1]
B LS IR 1 5 NS RO K g R [ 58 A1 TR
Ca’" X NS RAHMR A K B i o G R & i
SRS ity JO LA 0 2R A 5 1 A S 0 O R AE O
B NS R Bl 45 & LAY O B v XN S R
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1.1 Rt

W F 2022 4 5—9 HAEMN S SR s mi i H
JCIRE N IEAT LB B L 37744 —38°44 R
2:106°26' —108°32", SPFEIEATHEN T B B E D b
RN R D R N e = A = S VR R
WL AT, W) 183 dL 4EFE /K& 263. 5 mm,
AEVEEZE R 2 100 mm, I IR E K H
PRI 4 9. 8 h, 28 ST 3 AH XTI B 75 %6, °F- 3 1k
20.5 C,BWE#E 16.2 C., AN+, £ 5K
UL EE 1,65 g/em’ , A ML 1. 72 g/kg 2% 0. 13
g/kg W 0. 58 g/kg. &8 9. 79 g/kg. Bl f# A
21.46 mg/kg. R4 W 3. 66 mg/kg. H AL 28. 24
mg/kg.pH K 8. 72, H# K& 11.6%,
1.2 REHR

AR W) Rk B0 He PR 5 L3 I PR R
Byt R NS R A gk 157 i UK 3
—H IR HEHNANS AW, T 2022 4E 5 A9
A, BN L0 EHA 40 cm. 5 26 cm,
#ERWA 0. 13 m®, A+ 10 kg, KX IME
CaCl, JJy Jo /K A AL 55 (43 By 20, CaCl, Fi &t 73 ¥ =
96 %) .
1.3 RiEIt

A5 5 A AL B, 4350 T K R BR(CKD B 5
mmol/L(T1),10 mmol/L(T2).15 mmol/L(T3).
20 mmol/L(T4) CaCl, /K% ¥k &b 3 , &5 &b BRAR 5 &K
Y ERCHEE AN 2 A BEREASE 1K,
I 50 Bk, A3 HIHE NS R A& ) T A8 AR R 5 —
Tl AL % R ) B R S S T B I R T Wit A (] vk
J& CaCl, /KW Bk /K . B i LA 2 5 A 0 1
A3 3 K /IS4 A ) T ER AL R 2 7 Sk o L Bt L
4 L YR 7 b T AR T R P IR
1.4 fEmNERFE
1.4.1 M4 KIEAHF  HHE Herraiz 0l F5 1
SR NE = 2 NI S R RUNE = ) o b NN -1
IR TR A A S e H SR S R R B LB — R S

I B B SR S S WNE X RSN S
L Gert R B R 2 R AR R R A D
JEERE . H b ok e R R RO 5 FE AR i JROR FH 4K
SRR R RO B RS EE R 0. 01 mm, A AR ZE KA AR
BRHAR=(A,—A ) /(T,—T)) FEAKIEFRH
MK E=(A,—A /A, X100% , Hh T,.T, H
B TR AR 2 B, A, JAL 8 T, T, BT
WA KR An A

4.2 REBSEFF TR 5B R Wt
FE HURR 25 FLEI, I X0 45 bk R S0 5 SRR O 4, 45 Ak 3
SRS 43 03 7 5 A A A BB BL R U 10 A4S R
S, R AT R RO R SRR AR AR R AR N R
B I EAE B 0. 01 mm,

1L4.3 thAkseit4F RAZHRITNR
(DMSO) fei it B2 5 AR B 53 %5 80 U6 7 i s 86 1 20 1
MR AL MEN O A AR SR, AR S
R 5 IBORE Bof 35 3 N 2 LA e o 3 Al SR Y 7 58 4 S T
BT RE I, B AR ORE 2 7, 2 A VR R R T Y (] S g
FoFE T RANR KA TG aRx S e, &
R 3 EE AR E A, W BN S R R D) ok B
FE 1 mm 4145, B 100 mg it A 10 mL H 2834
F A 2 mL DMSO, ffi iy B A 52 % 5o, F 65
C e A ME T # B PRI R S AR I EGE L R
BEHETHERE P IMA 8 mL AR5 % 0% N
il , B &) J5 FH 43 06 6 BE T o 0 o HE K 470,
663 Fl 646 nm ALY IERE (AL A Ao EE
BRESEITAEAXMT. MR a & C, =
(12.27A 455 —2.52A4,6) 0. 01/0. 1, 4% b & &
C,=1(20. 10A ;s — 4. 92A ;) X 0. 01/0. 1, M4
G5 Cr=C, +C,,.EXEWHE NRET&H C,. =
((1 000A ,,,—3.27C,—104C,)/229) X0.01/0.1,
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PREE A I, 23 bR 5 J5 TR AR R, FH T SR 50 A T 4
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s S GY-2 AR RE I S SR S
JE AT T R T 06 4SO SR 52 9 BH G T A SR R AT RS
VPR B W 5 1 0, AT MR B e R O L €5
B SE L Ve f R 2, 6- b B s
SE LI RS B iR 3. 5- Al LK A IR 1
5 35 A R Ay Bk R P R AR A A I A L T
P o iR % T R e ke

1.4.5 REFRAZSE BHOHERS RAS
HEHRIE 1 BOR /D — B, T HUE B AR 52
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PE {8425 0L, 73 AR5 5 WAV i, 2R St [m] 52
05 = 5 FH 25 85 /K B i, WK 4048 T SR SR T K 4
PRSI N e, T 105 CHEAS R 30 min. SR
JETE 80 C T M 2 H 5T &, B HE AR A S A
0.25 mm fii , T B8 W5 & & 0l 55 B0 BE T R
A E B TR AR 3 IRECREE . BRI & il
E R R CARBOE il (Se) JC & & 21l E R H A
W k- T 9O i L 85 (Ca) L B (Na) | B
(Mg) 76 % & B 2 5% FH R Wi o ok BE R
1.5 #HiEaE

B b 38R B Excel 2021 %4, i SPSS 25. 0
Bk BE AT BN R 2 40 B (One-way ANOVA),
Duncan ¥ #E7£2 E B (P <<0. 05), R FHI/ER A

Origin 2017 # {4,
2 R 508
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Different lowercase letters indicate significant differences between treatments for same periods (P<Z0. 05).

1 A R CaCl, XA S A Bk A K0 0

Fig. 1
ASRERHH K GE Sk A MR, b5

W W CaCl, ¥R MBS R IR Z W
FEA S W e HL S R TR MR CaCl, A B A AR B A2 1Y
BEHRT CK,H AL T3 b B AY R A2 18 18 8 % KT
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Effect of leaf application of CaCl, at different concentrations on growth of Solanum muricatum
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P R KR LT T AR fE . T3 b B R F LA
1 KK BB K 0. 35 mm., B M RIWEE CaCl, ¥
BERG R, - JEL S 3G T 5 w5 L 4% CaCl, Ak B4 A ke it
JE B &34 3 KT CK, H T3 Ab B 525 et 25 K
FH A A B,

% CaCl, AR ZRnt 78U CK A A6 72 B2
B, R RO A B e P, A A BIURE X 3
RIS 3 100 %0, i & 11 DL nk B 0 KR

B KAH 33.5 [, B3 K TR T3 &b 24y HoAth b
L ey T2 A E M R BON K SRR N 8.0 Fs
T3 Ab PR Fr B8P 34 1G4 3 SR AE TF AR AR R R K,
0.5 k/d,
2.2 MEARRBRE CaCl, MASRBEIHAMT
ER RN

AL NS R AR R A B T

FR SR PRI 1,

MR A0 % e AT, T2 ARy B %0 T 9 52 1 K i 35
£1 MERRRE CCl, HASREZHAMFE NI

Table 1 Effect of foliar application of CaCl, at different concentrations on fruit morphology and yield of Solanum muricatum
b 3 TR AL R BT/ g ki g B2 /mm P2/ mm
Treatment Fruits number per plant  Single fruit weight Yield per plant Transverse diameter Vertical diameter
CK 3.50+1.25 ¢ 117.2442.82 ¢ 388.074146.44 d 54,8842.44 b 61.23+2.33 ¢
T1 4.75%£0. 96 be 124.0544. 31 be 593.934+119.72 ¢ 62.56+3.02 a 68.68+1.66 b
T2 5.754+0.96 b 132.51416. 41 ab 773.124128.73 be 64.2845.44 a 71.7448.43 b
T3 9.00+0.82 a 144.234+27.63a 1301.06+118.03 a 67.19+8.15 a 81.38+10.18 a
T4 6.00+1.15b 137.30+7.77 ab 826.10+158.98 b 65.95+5.19 a 71.21+£3.19 b

T < [ 50 B 5 bR AN R /ING 5 B 37 Ak B W) 7 76 W 35 22 5 (P <C0.05) . 3R,

Note: Different letters indicate significant differences between treatments (P<Z0. 05). The same below.

H2e 1l LA H . CK Ab 3B Rk SR %0 /0 (3. 50
). T3 AbH £ (9. 00 4~) . T3 Ab#L T Hkk RS
HoAth b FR R A B3 25 5,00 T1. T2, T4 4b 2 [a] 5
RO EEZ R 0B CK B EMMCTL BRI .
PR T3 AbBE R ok (144. 23 @) BE T
CK 1 T1,CK B /N, k117, 24 g, T3 kb
FHBA KRR K (1 301,06 @), H 5 H A 2 5
%, CK Bk = /N (388. 07 @) o HSLREAR FIY
BILL T3 A B 5 K, 43 3o 67. 19 F1 81. 38 mm,
£ Wit CaCl, Kb 2 [H] 2R 524 42 FI AR (T3 BRAM) G

BEXER AHREST CK,
2.3 MBEARRBRE CaCl, ASRMHAXERE
SEEMNF
M 2 a5, bE#E CaCl, i HWE W& NS
RHIRRN F PSR a M4 bR AR 2T
NE SR ZB W, Kb B Ll CK 4b # F K, T4
A PR ] CaCl, MbFRA S BB GRS RY
2 T CKL R CaCl, 0y H v IR #E it B e &
BRI A .

K2 MERRKE CaCl, HASRHAXAGEEZSENIIN

Table 2 Effect of leaf application of CaCl, at different concentrations on photosynthetic pigment content of

Solanum muricatum leaves mg/g

pie:i! ML a ML b JsYUE= S K bR
Treatment Chlorophyll a Chlorophyll b Chlorophyll (a+b) Carotenoid

CK 0.57340.013 d 0.24240.014 d 0.81540.021 d 0.04940.002 d

T1 0.66240.013 ¢ 0.32040.012 ¢ 0.98240.023 ¢ 0.06240.003 ¢

T2 0.7554+0.014 b 0.3464+0.017 b 1.101£0.023 b 0.07040.002 b

T3 0.7724+0.017 b 0.38740.011 a 1.159+0.023 b 0.07440.002 b

T4 0.83040.016 a .403+0.010 a 1.232+0.008 a 0.086740.002 a

0

2.4 MEABIKRE CaClL, HASRRELRRERY

BRrTEEENEN

3 TR, i CaCl, Jifa e B2 (% 38 , 5% 52 i
JE RN TG B RS DL T3 A B R R
(3.80 kg/cm®) ,CK Ab# /N (2. 66 kg/cm®) . 454k
PR A) SR SR B 2 S W R DL T3 Ab 3 5 K
(2,17 em) . T1 AbH /N (1. 58 cm) , 45 4b B 8] 3 Y
JERE B KA CaCl, N FH W EE e N, A=

RIS FE Y AT e Ve AT e A
e T )E B, H ¥ LD T3 kb B A ok, 0k
8.01%,3.91%,384. 75 mg/hg #1 1. 29 mg/g,CK
AR /N4y Bk 4.30%, 3. 18% . 308, 70 mg/hg
10,93 mg/g, H AL FEA] 25 5% 3 . 0l K R
FE CaCl, % A2 55 52040 i PR Bl % 5 TG 1o 2 5% ),
BiiE CaCl, Jii 1V B2 A 35 o N2 2R 2R 50 W) i 5 TR
JIE W5 B i 2 S a0 e e, T 2 R & i DL CK Ak
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K (0. 40%) , T4 kb F /I (0. 25 %) 5 g 7 & & LA
T1 #b 3 £ K (0. 33 g/hg), T4 &b 3 £ /N (0. 18
g/hg) s F AL H R AT E IR MR & 2 7 W .
Wi CaCl, i FH Ve B2 A 38 m, A SRR 5L
Se.Ca.Na TR & &I, H& L E R B
FLH P Se L E A RT3 &b B % K (0. 365

mg/kg) . T1 Zb B H /N (0. 231 mg/kg) ;Ca #1 Na Jo
REmBLL T3 A& K, 405128 113, 61 F1 27. 84
mg/kg, CK Ab ! % /v, 43 5] 4 64. 30 il 18. 13
mg/kg, Mg JLHR & it fifi it iti CaCl, ¥ B 3 K 52 1
Ik, HoA5 AL B 22 S 2 Hoh DL T4 Ab B K
(140. 30 mg/kg) ., T1 Ab ¥ /M (83. 92 mg/kg) .

£3 MERRKRE CaCl, MASRREIRFART RATESENFN

Table 3 Effect of foliar application of CaCl, at different concentrations on fruit quality and

mineral element content of Solanum muricatum

— > E——
o PR e ammpn wwew SOERC O awmy
Treatment Fruct firmness Flesh thickness Soluble solids Soluble sugar Reducing sugar Total acidity
CK 2.66+0.06 ¢ 1.6540.06 d 4,30+0.13 ¢ 3.184+0.12 d 2.31%+0.15 a 0.4040.012 a 308.70+12.51 ¢
T1 3.24£0.11d 1.58+0.08 d 5.21£0.18 d 3.534+0.08 b 2.37%£0.11 a 0.3340.012 b 349.25+15.33 b
T2 3.44x0.08 ¢ 1.7640.08 ¢ 6.34x0.15 ¢ 3.68+0.08 b 2.40x0.18 a 0.284+0.012 ¢ 372.44+18.86 a
T3 3.8020.06 a 2.17£0.08 a 8.01=x0.14 a 3.91£0.14 a 2.4120.08 a 0.2840.012 ¢ 384.75420.46 a
T4 3.62+0.11 b 2.06+0.11 b 7.76+0.16 b 3.36+0.12 ¢ 2.384+0.18 a 0.25+0.012 ¢ 352.65+17.62 b
i ﬂf@’ﬁ%ﬁl/ ﬂ'ﬁﬂﬁl"] . B ’ ~ ~

Treatment (mg-g ). (gehg ) Se/(mg * kg ) Ca/(mg+ kg ) Na/(mg+ kg ') Mg/(mg+kg )

Soluble protein Fat
CK 0.93%+0.214d 0.264+0.013 b 0.25840.010 ¢ 64.30+1.53 e 18.13£1.35d 87.794+1.78 d
T1 1.0540. 14 ¢ 0.33+0.013 a 0.23140.005 d 66.04+1,32 d 18.60+1.52 d 83.92+1.39 e
T2 1.1840.16 b 0.24+0.011 b 0.2644+0.015 ¢ 93.80+1.39 ¢ 23.25+1.32 ¢ 121.98+1.96 ¢
T3 1.2940.24 a 0.2140.015 be 0.365+0.010 a 113.61+1.35 a 27.8441.57 a 136.98+1.09 b
T4 1.15+0.10 b 0.1840.012 ¢ 0.31840.007 b 109.55+0.98 b 26.054+0.67 b 140.30+£1.50 a
3 W @ mmol/L) ,CaCl, %355 A4 K & & B A2 2 1 55 .

3.1 CaCl, ¥ ASREHREKRFENZT

ARG 25 R NS bk AR R i
By h Bt ARV RE Y I AR T e B Ak
B HEAR IR I g B B TR R, T AR A SR LA
— e R R B % L AE A B 15 mmol/L
CaCl, ZbFEY5 CK FH HC R 31 T I8 2 2 & Al ik AR KR
LB RCR o 4 SR U8 I A IR AT X A2 ik N 2 SR ik A
KA — W BAE A A0 R — 0 R S N A
SAT U BB S BRI (15 mmol/L) J& . AMNE
6 X L R A K R O S . X 5 L A AR
I 2B A0S K it D 5 A A I 9 4 S R AR A
5. DL it A0 R 5 58 25 I 25 N S B AR 1R 93
G SR HE R L S I S ) S SR AR L AR D) R
. AR EE R R W, NS A KW e T i A
T A% AT A 1 SRS AR R R T R A W L AR AT
CK.Hikk = 1F 15 mmol/L CaCl, &b PR T &t =, 14
R IRH) 235 % 5 IF Hoite I AN R 45 38 23 O 7] B 3 58
TS AR A R P R R O R SR AR W
M, SRS e B AR BE 3 #E 15 mmol/L CaCl, 4k
R 35 B e KL AT CK B0 43 555 F 32, 91 % 1
31.52%, 1 Bl & e B0 iE — 2 m (> 15

EN AT TR NG S s RANIE N e o SR PN
Jo e b A A AE FH AT 5 45 SR A A
MY AERKEET SEECEERE RV
ia FIEG G S e N Z R A BE sh A G, b A
R IE MY TE G A 1F T A b 4 E Y R
W OA AR & &R H IR OGS 7R 5 55 L
AW A R . AR S R R MR T
CK, ffiz5 CaCl, jii FH & B 09 3 Jin s N 2 S0t Rl &
Fa gt ZE b B EMEAY MRS ERIAE R
FHR o, B KM I 43 0 3k B 44, 85%, 66. 5320,
51.17% A1 75. 51 % , R BIXF N 2 4Lt F 45 A ] L) 3
i H AR T g O BRI BT AT A2 M L BRIE R B OGS E
M EFHETT AR FASRYERKREE . H 20
mmol/L CaCl, &b 3 A6 & 6 3= & &0 3 I8 & K. it
g B 5 A it A AR RE R R ob A B R A
R ERE L RN — 8. A AR P
HAERKRMN ST G ORGSR BEERE. Y
CaCl, ¥ PETE 5~15 mmol/L B, & 545 % 4l w4 K
RO S AOET R AZE N —3;
W% CaCl, ¥ BT 15 mmol/L JF o 1 J5 45 X #l ik
A K AR SRR RS (AR RO A B R & =)
TESE N, RIRE PR A KRB 5 & 8 R & = AR b 3



553

A A i A R XN 2 R R 2R I AR S Y R ) 99

HEUAR — SO 4, M0 R o N S SR R A
G AR 52 2 Fh A= AR o B 0 m) o 42 L i e &
RS ENZHANARZHEREZ —.
3.2 CaCl, HASRELIRFRTRATEESEW

A

SRS BT RE 8 38 o N TR B IR B A K
ML, BT BT K B A AL K 30 9 it
AR A5 AT AT LA HG 5 S v i R B L T R AR
Fri BN, 2R B A 2 B Xk MU
Y A A G A SR O e B M [ 0 L3 D R
AR SR, s R S R i
FH A5 BE AT DA AR PR O G £ 22 ok W 0 . AT AR
HEC A 7 A L 2R T AT LR L 0 A R K fE A
ok b 2 S SR R R T B AR BT T L X 5 AL
N R EPNE S UL b e Sl Son = ) 1N 0E:E
FHEEDE, AR S5 R KM, NS A KNt m
% il /1 VR 5 2% A AN 0 AR S T, A2 A T B
Ve MTEHEE AL o i M EDE ) & w3, Hoh 15
mmol/L CaCl, b3 42 F4 5 L fe 4, M F CK, 1
KR BE 43 )38 #) 22, 96%, 24, 64%, 38. 7T1% F
86. 28 %0 MH m M CaCl, 23 M A 52 5 i ifF — 2 42
Tt b CaCl, Jita F v B2 (4 34 I, ) 3% % W2 IR 107 &
EWEE/D#EH,FE 20 mmol/L CaCl, 43T &g
R HET CK 4 5l 4> 37. 5% F1 30, 77% . Ik
GERGIRAFER DY T CaCl, X% il b 5 i 2
8 BIF 5 4 3 AR — 0, 150 B e ) A0 VR R AE — o R
JEE PN OB R S R

SRS AR 43 19 KAk 55 41 R AN R Y S AR
3 AH DG T 1 5 55 K AR G . 7E R O e
e, R TR S 2 i AN I RE 2 AR YR B Ak 2R
SN B R A B I QOB 43 e Ak R TR L T 2K ) T A A B
iR RS RS A AR . S AR R PR
1) (4 0 200 M0 T B 65 ) L T A R R E O 1 R
SRR S G, PRk, RELEF M
DA R FH A B AR A BRI L T DE S 9 4 0 A AR
R X Tl 95 P Ok il 2% SR e A 2T A 2 43 figk o DA T D 1
SR SR R AR AR B | AE 28 0 Rl 5 S
WA UE R AR R BT, 78 NS 3 K 0 it
HMIGAS AN [F) B BE b o0 3% T SR SC 1 L 15 mmol/L
CaCl, Zb3 ™ NS A0 B B - 5 CKOAH LG4 i 35 2]
42,86 %0 AT AL & T NS SR W IR R L 0 56 4
5 SR 56 T35 B it ) CaCl, n] 3 i 3 i
SR SR RN PR 7 08 A 5% 45 SR AR A .

RIW TR G HG MRV LR,

W AR B X A7 5 O 2 0 W OER B0 A YR A T R
FE T T 0 2 R BRI A3 TC L A AR s 4 R X
K" Na' Mg % B 1 Wi i 6 5  , oT 78 — 2
JE F s A P 0 H A B G R At AR e R
AU g B it R A A A g 4R e SR R s
570 2 B s LR ST BE g 6 0L it P A AT Ak
PE BN Ca,Mg Ml Fe i, A4 R %M,
Jiti AR S BE AT 24 TH A S R R SCh Se. Ca. Na,
Mg 5L R &, X 5T AFREG RIEA —F . Na
EREI AR LR Z — S RLEREFRIEER
BEAE R ATV D 15 33 TR W 0 R 4 S B T, o
DA B K A R B e At R K BB T, B SR A ) B 5
P AR RR K AL A B AR S A RS . Mg 2 AR
4% 2 E IR 2 —, e A Y 6 A 1 Bt
KALE P R AL B R gy R WL Mg X SR 8
T Ve FA] i v R B B Y X 5 AR IR
55 it A I 5 NS R SErf Ve i) i MR 3 by
IR EH EEIE, ASRRELPETHETH Se
JLHE . Se Je— R A K R ELE B A IR
LR B G R L A A BAC L AR B 5
F W08 e 8 (2 a2F 2R SOE 4 1 R A A5 e AT
[ 2 0 e B B R R AR g A R A
—H,

4 25w

DAE NSRRI b, & B A I8 85 %) N 2 21
FE AR R B B AR I JEE R I e e S A R HEAE L B
$ 7200 B 8 (EURE HY IS FOM B (> 15 mmol/ L) )
o Ve BE A1 TR X N 2 B AR 2B K R AR 1 T RS
WAL, Bifi A A DA i FH v B2 B 3, NS 2] oA
BR G HZEL .20 mmol/L CaCl, #28 NS 2R
M ROLE AR & SO it .

2) it AR ES BEAE — E R Nk NS R AR 5L
i T BRI ECPERE AT TR iR, AR
£ N R EAFEFR G 15 mmol/L CaCl, % A
SZRERKTRAAF.

(&% 30k ]

[1] Martinez-Romero D. Physiological changes in pepino (Solanum
muricatum Ait.) fruit stored at chilling and non-chilling tem-
peratures [ J ]. Postharvest Biology and Technology, 2003, 30
(2):177-186.

[2] Kola O,Simsek M,Duran H,et al. HPLC determination of ca-
rotenoid, organic acid, and sugar content in pepino (Solanum

muricatum) fruit during the ripening period [J]. Chemistry of



100

P AL AR MBI 4R (A SR B 2 B

%52 %

(3]

[4]

[5]

L6l

(7]

(8]

(9]

[10]

[11]

Natural Compounds,2015,51(1):132-136.
Redgwell R J, Turner N A. Pepino (Solanum muricatum) ;:chemi-
cal composition of ripe fruit [ J]. Journal of the Science of Food
and Agriculture,1986,37(12):1217-1222.
T MG 3 e 02 VF Wy Wy L 45 NS SR8 IR Uy R S 2R BRI
Pricf 7 AR e R (U], PO db Al 22 4. 2020, 29 (10) « 1447~
1456.
Yang S P,Jiang X T,Xu P P,et al. Advance of nutrient compo-
sition, postharvest physiology and storage methods of pepino
(Solanum muricatum) []]. Acta Agriculturae Boreali-Occi-
dentalis Sinica,2020,29(10) :1447-1456.
S T2 T AL Ca® O A W IR 25 55 0 2 2 43 B
m L), BB TR, 2015,9(4) 1 1547-1552.
Zhang Y,Hu X W, Jiang M, et al. Effect of Ca”" on morpho-
logical structure and component of biofilm [J]. Chinese Journal
of Environmental Engineering,2015,9(4):1547-1552.
XN AR R L A AR S AR S R AR A T B
R RS LI, PEALARI % 4R, 2014,34(9) 1 1927-1936.
Liu X L,Li X,Qian B Y.et al. Ca®" signal transduction and its
regulation role under drought stress in plant [J]. Acta Botanica
Boreali-Occidentalia Sinica,2014,34(9) :1927-1936.
BKSE, BTV RIS SN Ca®T (SA I ABA 22 fitUR
IR 38 1 5 1 A BVE T [T B skl R 2% 2% 4, 2013, 36
(4):25-29.
Miao Y M,Wang W Y, Yang H L, et al. Physiological effects of
exogenous Ca’, SA and ABA in alleviating low temperature
stress of melon seedlings [J]. Journal of Nanjing Agricultural
University,2013,36(4) :25-29.
JABOT AR AR T AEL SR ALA L CaCl, FIK 7 R A £ B
R EURG A AR R R L] T 5 X O BF 5T, 2007
(4):212-215.
Zhou H F,Zou Z R, Meng C J,et al. The effect of exogenous
ALA,CaCl, and SA on physiological characteristics of musk-
melon seedling under salt stress [J]. Agricultural Research in
the Arid Areas,2007(4):212-215.
RS 2, X R A T S 25 AN Ca®™ " 145 455 W R T W) L i
JK 30 B A 280N WE T (D). P4 AL AR 4 24 4. 2016, 36 (10)
2015-2021.
Ou L J,Liu Z B,Yang B Z.et al. Alleviative effects of different
spraying days of Ca®" on pepper injury under waterlogging
stress [ J]. Acta Botanica Boreali-Occidentalia Sinica, 2016, 36
(10):2015-2021.
Fan Y,Chen J,Wang Z,et al. Soybean (Glycine max L. Merr.)
seedlings response to shading: leaf structure, photosynthesis
and proteomic analysis [ J]. BMC Plant Biology,2019,19(1) ;
1-12.
VETE L ER, N AF Xl B AR R RO AR Y B )
(T, 8T8 TR 22 4l CH AR B2 D . 201839 (4) 1 461-467.
Wang L.,Ma C,Gao H L,et al. Effects of calcium on physio-
logical characteristics and photosynthetic physiology of Pinel-
lia ternata [J]. Journal of Zhejiang Sci-Tech University ( Na-
tural Sciences) ,2018,39(4) :461-467.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

SCREAE PR AL IR S X0 0 T o 2R S T R R B AH O 4
BRGNS [T, P8 A0 R AR B K 2 4 CH A B2 /O L 2009,
37(10) :145-150.

Guan Z H, Cheng Z H. Effects of foliage application of cal-
cium on fruit firmness and quality related indexes in proces-
sing tomato []]. Journal of Northwest A&.F University ( Nat
Sci Ed) ,2009,37(10) :145-150.

X IR AE , B, 2 SRR, A5 SR IS X PR 2R 8 LN RURUR 1Y
S [0, s B2, 2011, 48(6) : 1021-1027.

Zhao X M, Ye K, Li W H, et al. Preliminary report of the
effect of preharvest calcium spray on Pyrus bretschneideri
Rehd(Korla fragrant pear) in storage [ J]. Xinjiang Agricul-
tural Sciences,2011,48(6):1021-1027.

Herraiz F J, Vilanova S, Plazas M, et al. Phenological growth
stages of pepino (Solanum muricatum ) according to the
BBCH scale [J]. Scientia Horticulturae,2015,183:1-7.

B A, AL A% ok, 45 I 4 3R B DR R B4 RS % T e
(1], Hi¥2£41 . 2016,51(5) :667-678.

Qiu N W,Wang X S, Yang F B,et al. Fast extraction and pre-
cise determination of chlorophyll [J]. Chinese Bulletin of Bo-
tany,2016,51(5) :667-678.

A Y A RS R AR (M. Jb s S EAE
Hh A . 2000.

Li H S. Experimental principles and techniques for plantphy-
siology and biochemistry [ M ]. Beijing: Higher Education
Press,2000.

e R R A AR B S e i S (M. JU Bt m S EOE A,
2006.

Gao J F. Experimental technique of plant physiology [ M].
Beijing : Higher Education Press,2006.

L ol O 7 5 5 o I\ O O e P S E I 0 0
2000.

Bao S D. Chemistry analysis of soil [M]. 3rd ed. Beijing: China
Agricultural Press,2000.

YU, BRLAE , 300, 55 6B G X SR RR A I i it
SRR VORISR m ()], L7725, 2022(5) :1-
7.

Gong L,Xia D F,Wang W J,et al. Effects of combined light
and Ca on growth,leaf chlorophyll fluorescence characteristics
and fruit quality in cucumber plant [ J]. Northern Horticul-
ture,2022(5) :1-7.

B B v R, A A X K A AR X R FOC R
Wi S (7. b Al B2, 2013,46(17) :3626-3634.

Li H,Liu S Q.Liu Z L,et al. Effects of calcium on physiolo-
gical characteristics and main mineral elements absorption of
garlic [J]. Scientia Agricultura Sinica, 2013, 46 (17); 3626-
3634.

JBU2FAE PSR L SR AETE L A5 S X T SR aE R AR AR A B A
Fermat s [T, 464 2% 4, 2013,42(2) : 1-8.

Gu X H,Sun L. Q,Zhang J L,et al. Effects of calcium fertilizer
application on peanut physiological characteristics and yield

under drought stress [J]. Journal of Peanut Science,2013,42



553

A A i A R XN 2 R R 2R I AR S Y R ) 101

[22]

23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(2):1-8.

R WRER R XA AR, S S URAT X /N SR A
B FErdk Al SR e [T, b 1 4 3 5 R 2020€6) - 254-
261.

Yuan W L, Chen L F, Liu Z X, et al. Effects of exogenous
CaCl, on the enzyme activity, leal calcium concentrations,
yield and quality of cabbage [ J]. Soil and Fertilizer Sciences in
China,2020(6) :254-261.

EJAE R RLLE L SFL TG A CO, ik s X BB 22 A
B ()], BRBERE 2 5 8K . 2017, 40(12) : 140-
144.

Wang G H,Li C R,Deng H Z,et al. Changes in physiological
and biochemical traits in ryegrass after CO, stored under-
ground leaking to the plow layer [ J]. Environmental Science
&. Technology,2017,40(12) :140-144.

FRVL gk AR, A5 H OB IR 3 I o TORE 45 O FL it NE 77 2
[J]. M8 37 5 LB 41 . 2020, 26(2) :393-400.

Zhai J,Zhang N,Li F D,et al. Optimization of silicon and cal-
cium fertilization in grafted cucumber in solar-greenhouse
[J].Journal of Plant Nutrition and Fertilizers, 2020,26(2):
393-400.

AT, A st ST, A5 B 5 kI T X AR
B2 (], R TR 5 ALK 2412, 2015, 21(2) : 458-466.

Li Z S, Wang W, Zhang S W, et al. Effect of nitrogen, phos-
phorus and silicon calcium fertilizer on yield and quality of
pepper [ J]. Journal of Plant Nutrition and Fertilizers,2015,21
(2):458-466.

TRAS B, 2 AF L BRI L AR T O N A A X 7 R SR K
B B2 e (). PG b AR AR AR B R 2 4 CH AR 2 1O
2023,51(3):101-110.

Xu M Z,Wang Y Y.Zhang C F,et al. Effect of exogenous cal-
cium on growth and fruit quality of tomato under red and blue
light [J]. Journal of Northwest A&F University ( Nat Sci
Ed>,2023,51(3):101-110.

TG, 2 SOWE A i, A5 P 2% 8 7 280 o I R & 2 119
(1], SRM 241, 2010,27(4) :556-560, 665.

Jia X H,Wang W H,Li S Q,et al. Causes of occurrence of the
calyx-end black spot on ‘Korla’ fragrant pear [J]. Journal of
Fruit Science,2010,27(4) :556-560,665.

Neta-Sharir I, Shoseyov O, Weiss D. Sugars enhance the ex-
pression of gibberellin-induced genes in developing petunia
flowers []]. Physiologia Plantarum,2000,109(2) :196-202,
AR 2T ARAE N, A5 S TR ] R0 X ¢ e R R R SR
JE RAR OG 20 MY BE A B B Ry 5w [ ], SR 2R, 2018, 35
(9):1059-1066.

Pei ] X,Li Y Q.,Cheng C G,et al. Effects of different calcium
agents on fruit firmness and related cell wall metabolitesin
‘Hanfu’ apple [J]. Journal of Fruit Science, 2018, 35(9);
1059-1066.

EE S T XA RE B BUE SR R S 2R S BTG R BT S

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[D]. dext: s E gl K=, 2014,

Wang G Y. The status of the mineral nutrition in orchards
and its relationwith fruit quality in main apple production re-
gions in China [ D]. Beijing: China Agricultural University.
2014.

A BeFE  XUH 52 2 L 55 A T e J32 405 5 3 YOOGS AR B 49 Jo 75
FEW SRR [J]. 4458 i . 2005(4) :560-563.

Jie X L,Liu SL,Li Y T,et al. Effect of Ca’" concentrations
on absorption and accumulation of mineral nutrients in tobac-
co [J]. Chinese Journal of Soil Science,2005(4):560-563.
AR VSR R A5 I R X e R A VB R
SBR[, Vb e AR R A R (A AR O
2016,44(3) :63-68.

Li H D,Bai T Y,Zheng Y.et al. Effects of spraying calcium
nitrate on potassium, calcium and magnesium contents and
quality of mango []]. Journal of Northwest A&F University
(Nat Sci Ed),2016,44(3) :63-68.

Lu J,Magnani E. Seed tissue and nutrient partitioning,a case
for the nucellus [ J]. Plant Reproduction, 2018, 31 (3): 309-
317.

Maathuis F ] M. Physiological functions of mineral macronu-
trients [ ] ]. Current Opinion in Plant Biology.2009,12(3):
250-258.

A7 4 WREIRK 45 ELMS L 45 KV E ob B AN [R) 5 5 X SRR ™
LM BRAR R R E B [T Lo Rk B4, 2019, 47
(13):179-182.

Ma C J,Chen J Q,Li Y P,et al. Contents of magnesium in wa-
ter-soluble fertilizer on yield, quality and root development of
pepper [J]. Jiangsu Agricultural Sciences,2019,47(13):179-
182.

T BR L AR K, AR TT IR B X SRR R S R
JCFR 5 BT S Bl AR A AT [ TL 3R RO B, 2019,
47(7):146-151.

Wang L B, Chen X W, Li T Y, et al. Correlation and path
analysis between mineral elements and fruit quality of ‘Fuji’
apple in Fengxian County of Jiangsu Province []]. Jiangsu
Agricultural Sciences,2019,47(7) :146-151.

Broadley M R, White P J,Bryson R J,et al. Biofortification of
UK food crops with selenium [ J]. Proceedings of the Nutri-
tion Society,2006,65(2) :169-181.

BRI VFEM T IR FE SR WA L5 N BOCR B
g8 (1] BARR B4, 2019(3) : 34,37,

Li J D,Li Y L,Li X F. Study on application effect of selenium-
enriched nutritional solution on citrus [J]. Modern Agricul-
tural Science and Technology,2019(3) :34,37.

STH R A R e S U P 9 A AL AT (D] A
LRAR I K %, 2016.

Wu J. Effects and the mechanisms of selenium on senescence
and disease resistance of fruits and vegetables [ D]. Hefei: An-

hui Agricultural University,2016.



