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Effects of Pinching and Lowering on Cucumber Yield and Yield Components
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Abstract

The effects of pinching and lowering on cucumber yield and yield components were investigated. A short-term experiment
was conducted on 3 cucumber (Cucumis sativus L.) cultivars grown hydroponically in a greenhouse from July to October 2011.
Pinching plants were pinched at above 20 leaves on a main branch and at the 2nd leaf on the first lateral branches. Lowering
plants were pinched at above 15-19 leaves on a main branch and not pinched on 4 lateral branches that were lowered with their
growth. The fresh fruit yield of pinching plants in all cultivars was higher than in lowering plants. The high fresh fruit yield was
caused by the high dry weight yield, and the high dry weight yield was caused by the high dry matter production and
distribution of it to fruits. Total dry matter production was correlated with light interception at 40 days after transplanting, but
was correlated with light use efficiency, i.e., dry matter production per intercepted light, during the entire experimental period.
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Fig. 1. Components contributing to fresh fruit yield in cucumber:

total dry matter production (TDM), light use efficiency
(LUE), and leaf area index (LAI).
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ig. 2. Fresh fruit yield of cucumber grown with different training
methods during the experimental period, Aug. 10-Oct. 20,
2011.

L-: Lowering; P-: Pinching; Exf: Excellent Fushinari 2; Kac:
KAC-002; Zbr: Zubari 163.
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Table 1. Effects of training methods and cultivars on leaf area, leaf area index (LAI), leaf, stem and fruit dry weight, total dry matter (TDM)
above ground, and distribution to fruits at 40 days after transplanting.

Dry weight Distribution
Leaf area LAI Leaves Stem Fruits TDM to fruits
Training Cultivar m?/plant m? ¢« m~ g/plant g/plant g/plant g+ m? g+ gt
Lowerin Excellent Fushinari 2 1.20 a* 1.19a 37.7a 169a 52.5a 1058 a 0.49a
£ Zubari 163 1.36a 1.35a 486 a 2230 66.7b 136.0b 0.49 a
Pinchin Excellent Fushinari 2 1.18a 1.76 b 39.8a 159a 76.6 ¢ 196.2 ¢ 0.58 b
& Zubari 163 1.17 a 1.73b 48.6 a 19.9b 79.6 ¢ 219.6d 0.54 a

*Different letters indicate significant differences at P < 0.05 by ANOVA followed Tukey’s multiple comparison test (n = 8).

Table 2. Correlation coefficient (r) between yield components and growth characteristics of cucumber cultivars grown with different training
methods at 40 days atter transplanting.

TDM LAI Fractu?n Light use Intefcepted Light exn.ncnon
to fruit efficency light coefficient
Yield dry weight 0.99 0.99 0.89 0.86 0.98 -0.96
Significance” ® kS NS NS * *
Total dry matter 0.97 0.82 0.87 0.99 -0.94
Significance * NS NS ok NS

“NS = Nonsignificant; * and #* indicate significant correlation at the 0.05 and 0.01 levels, respectively (n = 4), TDM: total dry matter; LAI:
leaf area index.

Table 3. Effects of training methods and cultivars on number of leaves, stem length, leaf area, leaf area index (LAI), light extinction
coefficient, leaf and stem dry weight, dry fruit yield, total dry matter (TDM) above ground, and distribution to fruits at 98 days after

transplanting.
. Dry weight . o
Number Stem Leaf Light Dry fruit Distribution

of leaves length area LAI extinction Leaves Stem yield TDM to fruits

Training  Cultivar leaves/plant m/plant  m%plant 2. m= coefficient g/plant g/plant g m? g+ m? geg’!
Excellent Fushinari 2 75 a* 22¢ 1.6 ¢ 1.6 ab [.51 ab¥ 67bc 84 b 345 494 a 0.70a

Lowering  KAC-002 91a e 1.6¢c 1.6a 131ab 53ab  107c 380 538b 0.71a
Zubari 163 85a 28d 17¢ 1.7 ab 1.57b  63abc  104c¢ 423 589¢ 0.72a

Excellent Fushinari 2 84a 8a 1.4 be 2.1b 1.16ab 72¢ 3%9a 563 728d 0.77b

Pinching  KAC-002 120b 16 b 1.1ab 1.6a l4lab 48a 52a 551 699 d 0.79b
Zubari 163 91a 9a 1.0a l4a 1.09a S57abc  46a 623 775e 0.81b

Different letters indicate significant differences at P < 0.05 by ANOVA followed “Tukey’s multiple comparison test or by ¥95% confidence
intervals (n = 8).
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Fig. 3. Total dry matter production above ground as a function of

light interception in cucumber cultivars grown with different
training methods.

L-: Lowering; P-: Pinching; Exf: Excellent Fushinari 2; Kac:
KAC-002; Zbr: Zubari 163; Light use efficiency (95%
confidence intervals) of L-Exf, L-Kac, L-Zbr, P-Exf, P-Kac
and P-Zbr are 0.79 (0.70-0.88), 0.69 (0.43-0.95), 0.72 (0.49-
0.94), 0.89 (0.54-1.23), 0.83 (0.40-1.27), 1.00 (0.59-1.41),
respectively; DAT: days after transplanting.
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Table 4. Correlation coefficient (r) between yield components and growth characteristics of cucumber cultivars grown with different training

methods at 98 days after transplanting.

Yield dry Fruit dry TDM Fraction Light use Intercepted  Light extinction
weight matter content to fruit efficency light coefficient

Yield fresh weight 0.91 -0.57 0.89 0.89 0.96 0.13 -0.67
Significance” * NS * * % NS NS

Total dry matter 1.00 0.94 0.33 ~0.74
Significance ok ok NS NS

Light use efficiency 0.05 -0.82
Significance NS *

“NS = Nonsignificant; *, ##, and *#* indicate significant correlation at the 0.05, 0.01, and 0.001 levels, respectively (n = 6).

TDM: total dry matter.

i KAC-002 OROLEAcb~<TH W25, Thllitic
BRI ERADR G, 6T, EOWBRE, +/hb
B, EIOWBBEES, WEREROE T D W Lk
E K <, Hi¥e b OFFH OB DERB OB D
TS o J AR N B R T E B,

X BIZ TDM DM L B DM ONTHEET B &
TDM & FEFIBIER & o E B E oG AR S
B—7, EH S B ¥ TO TDM ERBESNE & DM T
BHE MBS bRt (E4E). chbol
b, TDM 0L, BESEEOZE T, R
BOFENCL > THEUIIDENZS. 1L, TH40H
HTIETDM & BB R & oI 5 7 1E O BB fR A &
bhTkh (F2F), Pl LbEH40 BHEE TO TDM
NG LAl OF i AEESHEOENTH
BEVi A BREBECECFIBHFRC VTS &, FFHR
R PR E ORNCTE B IR A OHBIBEHRNL LI TE
D, KRR RCZ RSB 5 2 EREE RS, Tt
K, AEBRTCIIEEORERIIBE Lith ool 0 b, 3k
PSR 5 AR E OB T TH 5.

WERMREROMB OB/ ONLHLLE2ETALOY
BAEREOE I OWTHUTICEE TS, BORTIRE
2 KB R BRVE, BB LWIED B - ok
LC25FA LK THIER, HESEMTS. 2%0,
OB TR LR e FIE o B S i+ 5 B 7o
B, DB FALRTIREEINEDEHEORR Gk
FOE) ERFLEEOMFCHA LT ERb . »
5 F A LR ORE~DOEY BRI OR T i
DL DD THY, TOFER, REEGNESNSDHTA
LR ChirolcbEL2bRA, ¥z, WOKTE25T
ALK LD b EWIIRE, BORERFIA L COBELEERTS
DL, 25 FALKTRHIEK EIFEHIISE X5
2B TA LR THOLE RN ORI B R OENHE
e frE L, BRI TEABET S Chb bR
AT IO BT A LRI THOLRTH N &
KBIR U L HEE T 5. WS R~ OMER T T <,
FEDOFI IR R T OM B BB LR i ghER
ERUTh, PlrbTBELLETESD. Tihbb,

D5 F A LR THEE T 04 Yo A BREDE K
BEENFEET B &0, EFARROE T 270l » 1o
M D 5.

FERE A T, RFEAG - EYIRE TDM i3
AR ETNEORELL LRI » o, Ef40 HET
i, 25 FALRIENTHOROEESIHENRS L, &
5 TDM R REAAK « HWIRE DB\ & iDIh - T
Wi i, ZOBEESEOBE, LAIOEWZ LS
LD TH-T. 2FD, 25 FA LXK TN LA
PMEV s, TDM RRELEGNEN D e olc b2 5.
CORERMND, DATALETISEATY, HEBERE
B ORI X - THREMO LAL 5% 5 2 &5, TDM
R RFEAFNBEOMINCEE O AIEEIRIE IR &
B, JE I o = v U BEEOBICARIIL 1.09 ~ 1.57 TH
h (43 , N1 CAERTHES R BICREOTFEE
117 2RAT 5 &, LA A2 DEEH 90% DNe it
BWENDZ EDbhd. Ni1hbbdns L LAl HE
FTETHHRTETHHHEMCFAT 5 Lk cEn
W EnD, DAFALETIBHELHORTISE
MIER LALICEET D LPEETHS. o, P i
HEOWKARENLB L2 08 THD, #990% DRI S 1
A LA 3 wind LB & (Heuvelink, 2005) , MU
LAL T, TEOHMEILI - LD bF 27 ) OFHME
Ve BAREE D, SRS RAMIE T LAT I b v Mgk
THFa v Y OFIVPI I EIREBIND.

TR L 5w, LR TR LCEDEHEOR
Bl T A LB, T O REEA~DEY SR
OB FALRIESNTEH . LnLihb, 25 TFAL
KTEREAEF IR DR L, BOK TIRINCE
B L7232 B VCHIRIRLE Ui iudiin o i, SR ks &
EBIEMLT, Shictb W EEDEREE SIETT5
(Makino &, 1985). %€ T, O3, FENEMAT
B EMBEEDOHRMET T AN HEI LD &
L, BEEREThBLEELLRD. ThIXL, 25
T A LB iEoHac X s M oMRP e, £
BREHETHEEXORD. Tois, BN EILREEE
U TR L » T g 5. ARBoER TR, o



FE=EWF. (Hort. Res. (Japan)) 11 (4) : 523-529. 2012, 529

RID 3205 TALROIPRLRLABERNE L, Thig,
TS (1985) OfEREL—HLCW5. NEBREED
B LELRI b DM, EEENEYRER
TRk EBINT ABOBEC LD EELDLRS.

Llbkx% s b, ARBTHGRETE, REEE
WENE P> I OEB L UORBECIREGYINENS
, ZORFEHWEDLCEBHE L TRREE~DEH S
BERBIOTIDM & b1t 8 WD ThDH &N E I
Te o7z, TDM O, SEFHIAZREOE T LI B LA bR
7oy, R 40 H ¥ CRBEEZICE OEV ) TDM iz
LCuvie, fOHEE CRE~NDEYS RIS I,
B EORMICHE L T LW iedTH S LEE
Ehte, ThbHORERNE, FOEEE C BN A EIE
BREIWTHI L, 2B TALURECIREDIHO LA %
BHAHT EN, TRENOBEEIEOIRERINC 25 b
DERBEEI NG,

i3] -2

F oo v VEPEECE T 25 TA LER L OIHOES
WL BT RIS TS NERRER > AL
fo. KRB R B4 T OB Lo R R X
D, 3MEDF 27 VoW, 4 KDME A ELTDO3
TALERTOHA L, FREAYE 20 Hik L O 2 T
TOTBIGE &R B L. 2011 4 7 ~ 10 H i ik
HiTotcb oA, REAGRER, TNTORBET2HT
HLECESNTHOLEDOFNE o, WEROELOFRRA
COWTIERRESRE BT+ 5 £, RELFRENS
o e DR L OV CIL RN EN S st R
IR N L R, BEA~OEHHEHRS L O TDM
DEHLENIDTH- o, EERHIEEA D TDM D
ERFIHBIR OB ICBER L T, 25U, ENbt: 40 H
FCIRBEESHEOER D TDM RRECHE L T

51 Ak

THEBEERRS. 1999. ¥ = v ) 2O S AbC
X BE, wE, B om b TR 109 E B B R A
HEFFERURIEH. p. 522-523

Heuvelink, E. 2005. Leaf area and light interception. Tomatoes.
p. 87-90. CABI Publishing. Oxfordshire.

HHAR. 2010, b= b =HEWE L CORE, EB, ARk
A, BRI AR, 2%, p. 218029, BT, B

Higashide, T. and E. Heuvelink. 2009. Physiological and
morphological changes over the past 50 years in yield
components in tomato. J. Amer. Soc. Hort. Sci. 134: 460
465.

AREEFET. 2006, FKitio w1 2 RORHEE S O R —4F
IAFRERE A 3 X O ARG 7 Y e —F i L B p. 1-

129. BERRHEH 2. B

ENEZ. 2004 F 2wV DD5FALCEMMRESA
SERC 16 SRR HRR G R PSR E . <hutp/
www.naro.affrc.go.jp/org/narc/seika/kanto16/10/16_10_
09.html}.

ISR - BB B 2005 Fa2v V0B TALKECE
Rk, BRI B URER. 20 121-129.

Makino, A., T. Mae and K. Ohira. 1985. Photosynthesis and
ribulose-1,5-bisphosphate carboxylase/oxygenase in rice
leaves from emergence through senescence. Quantitative
analysis by carboxylation/oxygenation and regeneration of
ribulose 1,5-bisphosphate. Planta 166: 414-420.

Monsi, M. and T. Saeki. 1953. Uber den lchtfaktor in den
pflanzengesellscaften und seine bedeutung fiir die stoffpro-
duction. Jpn. J. Bot. 14: 22--52.

FREFADN - PO - ISR - &THEAT. 2006, b= b
TRHEER B D MR BT 55 o> H M R de VB M A i NI
B, SR X OB WA BT T B
75:421-429.

JEZE - FUAhE SRRIAR A VI ST BRI AR SEWIJE AT, 2011
BHokESR =7 0o AT TERE « BoR - U
B3] RUMER 8 20CF Y L5 < W R
Kavy—v7 A p1-10.

BEROKEES. 2009, HEMICOC SFRRLEERIET
B T=7rny 20 TSR - BoR - PHER ]
<http://www.maff.go.jp/j/seisan/ryutu/plant_factory/
p_modelhouse/>.

EERRKBERE. 2010, B30 RSGREEINEE « (RHSI 7 IRF ).
B3« R B DI, e-StatBURN O#ETEA.

[RMOKEER. 2011 REOEMTER « WHER - HT&E. P
21 A PERT SR AL BE N ATAAET. e-Stat BUR DMFHA .

KRHERA « PR - o RiERL 2005, Mgk = v v OF
bk (DT A UK OfBE EERERN. W
ERHR UL 4: 79-83.

WERREZERBRS. 1997, 2 v ) Ofikitic s 5
IR Dl U m . B v 2 R
<http://agriknowledge.affrc.g0.jp/RN/3010005722>.

B FPIER < /o #1998, IR ERMIKC S5 B
¥ 2 v ) O E D 2 JIFRAESR. SR 9 SRR R
E RN R SR p. 215-216.

T e REEE PSS E-OhEE— - BEE S 2004,
b= N AR I B B IR E R RS L OV v DER
MG 53R R s & OV SR AR P v BUE T RS
3:195-200.

HTRSCRK « BCHFRESR « LU G0 - ST A PSR, 1985.
BRF = v ) ORI T 50198 G380, B
FERREITEL 17: 157-164.


http://www.tcpdf.org

