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1.1 KIEHER

RIS T 2015 4F 8 A & 2016 4F 4 AfE HA R
EhEATRE HOCIR = HEAT B IO A Sy Bl 45
7, 8 AP E .0 AR e, ey, 2
£ 6.5 m 2B % 0. 7 m I P8 0. 6 m JA%K 0. 34 m,
FRZERERE 2 47.50 Bk, 471 0. 55 m Rl 0. 26 m,

1.2 RI§igit

TG IR AN it AE A ite FH A HLAE A AR AR
DX 3ok 3 b o N it FE AR A2 B BN E AR, 0~20 cm
+ESAHEFE 15.8 g+ kg ' 2H 0.97 g+ kg ',
B 114 mg « kg ' ERAL#E 96.3 mg - kg '
B 425.3 mg « kg ' A HLAE AL LR & A HLAE
GBI N+P, O + K. O =%, A0 & =
=45%0) JFEAE it I 5 0. 4 kg + m™?, TR M AT —
UCHESUIE BERR A R R 28 . RZRTE 0~20 cm
IS AP 18.5 g kg AR 112 g« kg,
i A& 129.7 mg » kg™!, WAL B 107.63 mg -
kg ' AL 431. 67 mg « kg ', AALIEALEELLE

BEFECT AL 201.8 g« kg ' AH 10.2 g -
kg ' AW 2.8 g« kg ' A2 37.0 g - kg D HGE
JELF 10 A 29 H—WMe5t A HE/K I B3 A & 179
kg, HAbA A b A R E A

T 3 RELE IR ER 1 &, /NX A
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1.3.4  SEEEZENE R F1 = SRR R

A NI A FE A A T L SRS R R 2 — T
TS A VR PR IS R 09:00—11: 30347, A4 Ab 3t
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1.4.3 FESWMEIEFSH

BAEgett 7 #r il SPSS 20 #£47 . DPS 185608
Me 7 » 22 F PSR T LSD vk B2 il 112K 1 Excel

P.(C) = —R,

2.1 BERIMAEEREAE

HOoGIRE R & 0T, &M Rt s
RS SRR T 5 B R A2 A, 7ETF B Ak
Sz RSN R IR B I (GR D, A LIS AL 3 AT
AT NE A B SR8 Pt i 5 2K B 4 il ik ) 1. 65
mgeg 'fl 1.43 mg+ g ' GFAEALRID (1. 70 mg

cg A L34 mg e gt CREEE R . A HLAL AL 21
Pt R SRR S T AR, HatR
a/b{EZ 2. 6, FF B AL I i E A T H A s 19, H it
NEAL SRR 22 5 A8 B3 . MaR R /2R PR IED
h 20, T AEAR SR T B Ak B R 22 S N
.

®1 FAEEELEALBEERERFHAAGEREE(ng ¢! FW)

Table 1 Photosynthetic pigment content (mg « g~' FW) of pepino leaves in greenhouse under different fertilization treatments

J— 4% a R 2NN M43 /M4t K b
ANHAE HHLAE ANHEAE HHLAE AR HHLE At AE HHLAE

LHi 0. 529" 0. 986% 0. 209" 0. 4012 0. 039" 0. 0642 2.527% 2. 459*
s 1Y 0. 678" 0. 881¢ 0. 262° 0. 3362 0. 0512 0. 0592 2. 5902 2. 6242
FrAE AL FL 0. 981° 1. 0967 0. 4200 0. 467¢ 0. 0632 0. 0707 2. 3342 2. 3492
SRS RIN 0.922b 1. 1442 0. 346" 0. 430 0. 0672 0. 0792 2. 653" 2. 6637
P SoniE s | 0. 8300 1. 030% 0. 314" 0. 395¢ 0. 057¢ 0. 069¢ 2. 639% 2. 608°
T 0.788 1. 028 0.311 0. 406 0. 056 0. 059 2.181 2.028

AN/ S B R (] — B UIAS [] Ak B ) HAT 2 2525 S (P<<0. 05) .

2.2 SEZHESFHEEFHHS

FInAEEW . R G Tr 28ETH S
FEARAT S (B D TR S K i KA. P,
TEZ Ty & W AR (3414 6. 45 pmol CO, » m % »
O JE TSI 0035 B (E (10. 62 imolCO, -
m s ), AYELRM MR G YH (180. 26
mmolH, O « m™* « s ') I & & T A jifi A 4k #
(142. 37 mmolH, O « m™ 2 « s~ 1), A it HE Ab B A -
R Tr¥M{E 2. 14 mmolH, O e m 2 « s D REST
HHEALFE (L. 94 mmolH, O e m ™2 « s 1), FHLIE
AR BRI I i i P 3{E (9. 77 pmol CO, »
m ’ s DEFEHTAMIEL. 91pmolCO, -
m * s D, FGHM A Gs 5 Tr iR A (r
—=0.816) . 5 P, B FHIEA L (r=0.555) A P, Y5 Tr
AR FIEA K (r=0. 415),

2.3 BREWREERFAETN

ARG R H IR SR 6B A AU S B A
CO. M BE HASAL A W i iR B2 57 (| 2) IR/ &
2 (FFAE AL S AR S SRS KD 1456 A A R S Fn
A HENTRE CRI D . CO W = T
HERTN., CEAIERS T10:30—12:30 (FF4EA
LIRSS ) 5812, 30— 14 . 30 RS2 s 2
R B IRE  Z A POl B IR E IR SR A A
FE AT AL L AEAE R fa) b 3R A8 Ak R A N, T
1230447 CRSE RSN 514 - 30T J5 (T A8 4k S 1
FSR S KD kB e . CO, Uk ¥ 7R 48 75 IOk
Je PO AR, F12: 30 CRIZALAIYD F 14 . 30715 (FF
AR RID B TFaE .
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Fig. 1 Gas exchange parameter change of pepino
during off-season greenhouse production
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Fig. 2 Diurnal change of greenhouse environmental
factors at key growth stages of pepino
off-season production

il 2 A IO A USSR H AR A 2 5 gy
TOCE T RG] 3), P, T IE A Hi CREZE I A
TS EID 2 IE I 53 OFAE AR S0 H BRI AE , T
AbFE P, H H{E S S22 (7. 05 pmolCO, » m™” -
s DRI AR M. 87 pmol CO, e m™? « s H>TF
AEAE IR (3. 91 pmol CO, » m™* = s A HLAL AL B
1E3 DMAH R P, H 4 E (G35 4.57,5.59,
7.99 pmol CO, » m™? « s~ &g 2 K T At AE 4b B
(3.26,4.14.6. 11 pmol CO, *m™* = s7),

FFAEARFN

memm====AJ
~<
~
~<
~
<

<>
Ry

E

E (A

g 510830~ 090 10:00 - 1030 12:00 - 12:30 1430~ 15:00 1600~ 1630
S @

=

0 1 4 1 1 1

-15L A

15 LI

0 1 . 4 1 1 1 1
08:30?'4/50 10:00 = 10:30 12:00 = 12:30 14:30 - 15:00 16:00 - 16:30
- /

/

/

P,/ (@ mmol-m?.s!)

qoL 2 20

14r FIHIY

P,/ (@ mmol-m?.s')

SN B
T

08:30 - 09:00 10:00 - 10:30 12:00 - 12:30 14:30 - 15:00 16:00- 16:30
%
AR -4 TR

B3 BB A A I s A
MR EOLS R H EES
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Fig. 4 Diurnal dynamics of leaf stomatal conductance

at key growth stages of off-season planted pepino
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Fig. 5 Diurnal dynamics of leaf transpiration rate at key

growth stages of off-season planted pepino
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77. D), BB - LSP (1 667.8 pmol « m? .
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Table 2 Light response parameters of photosynthesis in Leaves of pepino

i 44 Qb P IQE AQY Prnax LSP LCP Rq
FFAEA F 4 HHLAE 0. 035 0. 025 12.5 1585.7 91. 2 4.8
ATt AL 0. 036 0. 027 10. 6 1583.3 111.7 4.4

SRR FHHUE 0. 027 0. 026 13.1 1 575.0 62.3 2.6
AN it AT 0. 042 0. 027 14.8 1570. 2 97.9 2.1

SRR HHLAE 0. 036 0. 027 15.9 1692.9 69. 4 1.3
A e 0. 048 0. 028 13.4 1642.6 84.7 2.7

IQE WIH T FRUHE  AQY, T WM T RUH 3 Prna » BOREOG AR LCP e Mz s LSP G HIAT  Ra s PR
*£3 FRMAEERAM COMMEEXSE
Table 3 CO, response parameters of photosynthesis in Leaves of pepino

INps| Ab3 CE Prnax Ccsp CcCP R,
FEAE AL HHLIE 0. 058 27.6 1312.5 137.6 11. 28
At e 0. 044 20. 4 1 600. 0 173.2 7.46

SRR LR 0. 059 25. 8 1725.0 120. 0 9.1
A 0. 051 34.5 2 025.0 167. 1 8.07

RS AHHLAE 0. 047 36. 6 2 040. 0 127.1 7.45

At A 0.038 28.7 1938.9 151.9 8. 45

CE R s P » BKEE G R CSPL CO M 3 CCP . CO M 5 Ry G AR

pl LOOEAR. /A CO, JE 8%, ZEAf I CO,
TH P BB (24. 0 pmol CO, « m 2 « 571 BEK
TSI (30. 1 pmol CO, » m ™2 « s~ ) FIAL
#(32.7 pmol CO, + m 2 « s 1), A HLALLL BT 0t
S CCP(128.3 pl « L™ 1) il CSP (1 692.5 ul.
L O ER TG AC AL #5351 164. 1 pl « L
F1 854.6 pl « L1 H M L AL BRE] 7E CO, ML
T P FOGIFIGH AR (RO BB 2E A B

3 itie

3.1 FRFHM R AEEIERAXRERZHIE R E

5 iR PR BN L . S BT iR = P By H IR
()L DG R B8R 583 R A0l 22 R AH X R B v A4
L8 A 2 T B SR AR A T B L P A Y
PR BRI AOEA R B AL DR
P 1 B L A B R A DL SR 1k
M6 5 HER H 25 B FREE DR 7 i 284k . 5
MO IEAEAR P H 25 U, i % 2 A
LI UGN =3 R R, TR R T S
B AE B AR B B R Py H S e B TR XL
28 16 HOGIRL 3 RIS BE B I 260 . A4
T 5% M AL 2 R 1) P H AR A4 o X i 2% {5
I 2 AR AT 2 P T D 0 4 M) 23R T e AR
B L CO, BRI A LE f H AR AR . A
PSS A B 3 T OIC BRGiR Yot A2 AR 55 L 1 H T 58 Y

AR - Bl 2 S5 2 4 oA 7 STt A2 7 0 9 v
Jr R i S B LS R A A A H IR iR
DGR A S A EHTG AR a/b LR W]
A T ] 3 3 386 0 R 0,3 531 B A R 7 553
JEIREE BEMOERER AR Y 3 AN A E WA I R
Fi P HASME R R g R ih 26 OO A AR S . &
HAEYI R P B R A 1 S Y 32 204 AL IR
fE A AL PR E P AR HLIE ), M EAR AT S P R AR
PEBEE 1RGN B B PR SR AR R GG
REARRINT  — A 2 AL R = ZORME AL COL it
REARGER. T02E P EERS GO IF R
W G e A Sy 32 28 ey i YOG A 1 R R |
& JE TR AL . HOLRE & P,
PG R AL RN R IR AN Y Gy H 2R A2 3
W] O AR ] 2 22 PR IR o B2 5l /it 14 [+)
fLRE SRR

3.2 FINFM RS & 1E R e RE Y A Rz

T AL RE 2 = A i A i R 3R 5 L A it HL A%
185 ALIT I A A T e e RE A 3R L e ALk R AN
CO, i 5 A0, H 28 B 55 B TH BOE & TR
WG IERSG A AR RIS, ZURE 1Y 38 X 5O 14 1)
PSR ] S5 T 55O A A FHRE ST - AT RESR Rl 1
EIRRCRET . BT R, TN R 35 2 w5 A
BB P S T Py AR A
PUIEALBE YA A i CE R4 EF 8 P, o %42



555 1]

Bk, HOGIRE F N (Solanum murcatum) M 6E 4k

931

=, LCP . CCP Fl CSP ¥4 % 3 P AR . 22 B it I ] A
2 05 A TG 85 A CO. A fig

B I RS A A 7= D s 55 0, A BRFI AT 75 BBl A
B A B SEREAT ST 3 22 46 vh 7 5 bk B R
CREBIRSRE) 5 . A 5T & B, HOBIR = X
B T T R AR S e S5 H A 5
"R T A AR SR T RE S5 R 2 A e 1)
RE N RS A &, FINM i LCP B &
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Photosynthetic Properties of Pepino Grown in Greenhouse
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730070, China)

Abstract: To determine photosynthetic dynamics of pepino leaves in growth stages and photosynthetic re-
sponses to light densities and CO, concentrations under different fertilizations, gas exchange parameters and
their diurnal changes at different growth stages, photosynthetic responses to PAR and CO, were measured
in a greenhouse experiment employing pepino cv. Ascar as the materials. The results showed that the chlo-
rophyll contents of the pepino leaves increased initially and then decreased during plant growth, and reached
the peak at fruit developmental stage. Chlorophyll contents with organic fertilizer application were signifi-
cantly higher than those without fertilizer; the chla/chlb ratio was lower than species in the same family and
at mid-winter implying low light adaptability to some degree. Leaf stomatal conductance (G,) and evapora-
tion (T7) increased from seedling to fruit developmental stage and then decreased, with those from fertil-
ized plants significantly higher than those without fertilization. Leaf G was very significantly positively cor-
related with Tr (r»=0.816), and significantly correlated with net photosynthetic rate (P,, r»=0.555),
while Tr and P, was not significantly correlated (r=0.415). Gas exchange parameters of pepino leaves
demonstrated a sigle peak type from flowring till fruit ripening, with the peaks at around noon, no midday
depression of photosynthesis was found under greenhouse condition. Leaf G, and Pn under fertilization was
higher than those from no fertilization but no significant difference was found in EVAP between two
treatemnts. Photosynthetic responese to photosynthtic avaible radiation could be fitted with the modified
rectangular hyperbola model, and to the CO, concentration with the rectangular hyperbola model. The initial
quantum efficiency at fruit ripening stage was significantly higher than but the carboxylation efficiency was
significantly lower than those at flowering or fruit developmental stage. The initial quantum efficiency under
fertilization was significantly lower than but the carboxylation efficiency was significantly higher than those
without fertilization. Light compensation point, CO, compensation point and CO, saturation point of leaves
from fertilized plants were significantly lower than those from no fertilized plants, but no difference in light
saturation point, maximum net photosynthetic rate, respiration rates under dark or light were found be-
tween the two treatments. The results suggest that pepino leaves have better ability to utilize high light in-
tensity but poor capacity for low light, though they showed some weak light adaptability, and fertilization
may have potential to increased low light utilization and carbon assimilation of pepino under greenhouse pro-
duction.

Key words: Solanum murcatum ; fertilization; photosynthesis; light response; CO, response



