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Studies on the Climate Effect on Growth Character in Potato
(Solanum tuberosur L.)

Yi-Shin Chen and Jeng-Chung Lo (Chia-Yi Agricultural Experiment Station
Taiwan Agricultural Research Institute, Chia-Yi, Taiwan, ROC.)

ABSTRACT: Potato varicties, Kenebec and Cardinal, were used to study the effects
of growth region and planting date on tuber yicld and quality. Results indicated that
tuber yield of kenebec of winter crop (1990) at Hsikou was the highest among the
growth regions, but cardinal at Houli had the highest tuber yield. Among the four
planting dates at Houli, it showed that both varieties obtained the highest yield and
quality when planted on 24 September of 1991. In the winter crop of 1992, the tuber
yicld was similar for Kenebec planted at either earlier or later season at Hsikou.
However, the yield of Cardinal was higher when planted earlier than that of planted
later. The distribution ratio of tuber and whole plant dry weight were postively cor-
related with difference between day and night temperature of later growth stage.
Percentage of tuber dry matter was negatively correlated with mean air temperature
of whole growth period and difference between day and night temperature of early
growth stage, but was postively correlated with difference between day and night
temperature of later growth stage and solar radiation of early growth stage.

Key words: Potato, Tuber yield, Suitable growth environment, Correlation analysis.
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Table 1. Comparison of growth and tuber yield of potato variety kenebec grown at the various
regions. (mecan *+ SE)

DAP Hsikou Tounan Houli
TDW TY PTDM TDW TY PTDM TDW TY PTDM

40 17.3x1.6 12.7+1.3 13.6+1.3 8.8+ 1.6 36.8+3.2 10.3+1.3 3.8+0.9 3.5+08 11.6%+1.8
50 33.3+5.1 275.3+21.3 148%+1.6 158+2.1 128.6+11.2 16.7+1.8 8.8+1.7 43.5+6.5 14.4+2.1
60 26.7+3.1 375.3+£25.6 157+2.1 146+19 191.0+18.5 16.5+1.7 14.2+2.0 240.9+223 14.8+2.3
70 28.4+3.1 639.3+58.3 179+2.5 12.3+1.5 343.5+25.6 16.6%+2.1 24.0+2.7 383.71+28.5 17.2+2.1
80 27.4+28 737.5+59.6 17.1+x2.2 20.0+1.8 428.7+33.2 20.3+23 16.8+2.2 390.8+38.5 19.3+2.0
90 24.1+29 903.4+77.2 20.1+29 16.1+1.6 6109+54.2 18.5+2.0 152+2.0 657.2+559 20.4+2.0
100 13.44+2.0 675.1+£61.3 19.2+3.1 - 420.8+44.3 19.5+2.0 - 555.6+33.7 19.3+1.9

DAP: Days after planting; TDW: Top dry weight; TY: Tuber yicld; PTDM: Percentage of tuber dry matter.

Table 2. Comparison of growth and tuber yicld of potato variety cardinal grown at the various
regions. (mean + SE)

DAP Hsikou Tounan Houli
TDW TY PTDM TDW TY PTDM TDW TY PTDM

40 3.1+£0.8 — - 9414+ 1.8 23.6+3.2 143£1.2 4.3+09 25405 149%1.5
50 98+1.2 17.7+1.9 1584+1.8 23.9%+£3.8 99.6x7.1 14.6 1.8 8.0+1.2 19.2+1.2 149%1.5
60 13.1+1.6 74.7+10.2 143+1.8 20.0+2.2 1649%+11.2 179+20 13.6+1.6 186.2+84 155+1.9
70 243+2.2 2457+19.7 17.4+2.1 289+2.7 455.0%33.2 17.3+2.0 22.0+1.8 338.0+22.5 17.8%2.1
80 30.6+2.9 414.7+36.6 17.2+1.9 20.4+22 48284358 226+2.1 24.4+2.1 481.81+28.7 20.5+1.8
90 28.3+2.7 616.3+£55.1 20.31+24 151%+£2.0 9449+46.2 189+24 19.2+2.1 580.21+42.2 20.8+2.1
100 17.1+2.4 757.4+59.8 19.2+2.2 14.1+£2.0 770.5+35.8 19.8+1.8 - 795.6+38.2 20.8+1.9

DAP: Days after planting; TDW: Top dry wecight; TY: Tuber yield; PTDM: Percentage of tuber dry mat-
ter.

Table 4. Correlation coefficients between
Table 3. Meteorological data during various growth characters and meteorological
growth stage at Hsikou, Tounan and facter.
Houli.
Growth Character
Hsikou Tounan Houli T D P Y
Mean air  a 15.25 16.83  16.42 Mean air a -0.232 0.125 -0.532 -0.080
temperature b 17.88 17.66 17.19 temperature b — 0.142 -0.388  0.441
(°C) c 16.71 17.29 16.85 c _ 0.241 -0.887* 0.185
Difference
between day a 10.45 10.86 9.50 Difference a  0.488  0.257 -0.835* 0.474
and night b 9.51 9.21 9.66 between day b — 0.883* 0.970** 0.596
lemperature ¢ 9.93 9.94 9.59 and night ¢ — 0216 -0.667 0.481
(°C) tempcerature
Solar a 1576 9.25  24.05 a -0.444 -0272 0.904"" -0.454
radiation b 5.04 10.42 29.45 Solar b — -0.167 0.480 -0.459
-1
(MJem™!) ¢ 9.8 9.90  27.05 radiation ¢ —  -0201 0.645 -0.480
:”"Shi" a  4.99 4.71 4.77 Sunshine a 0256 -0.113 0.493 0.103
our b 5.02 4.88 4.55 hour b — 0.147 -0.408 0.445
c 5.01 4.81 4.65 c — 0.071 -0.134 0.372

(l;larTling date: December 10, 1990, a: 0 to 40
i:gy:s :'ﬂ(\:;/hplaming; b: 40 to 90 days after plant-
I ole growth period; Day temperature:

€ maxim
e mini um lcmperalurc; Night temperature:
Mum temperature.

* and **: Significant at 5% and 1% levels, respec-
tively; T: Top dry weight of early growth stage; D:
Distributive ratio on tuber and whole plant dry
P: % of tuber dry matter; Y: Tuber yield;
me as those shown in Table 3.

weight;
a,b,c: Sa
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Fig. 1. Mectecorological data during the ex-
perimental period at Houli, 1991-1992.

Z b SR Gz 47) 1 ELEZ IR D] 2 DUE S R [F]
F 1 MEBH A0 A0 56 a8 17 - (HUSCHE TSR &
Eil g7 i S AL BV T 0 2 B IR TR 2
BEAENIIEANRY o sABL iz ZiE » H
Bl 4 T 0] 2 L PRl O ARRY o BT
AT B 2008 A 7 S8l CuAH Y - (HER 4
T2 225000 S Mg T AR 88 - LB
LEFTNIITZ B3 70 P A S35 IE AR o
TESREEAE Lt - N BiLPUA GQ SR [K] -5 £ SEBH
E NI R

3. }ERE)FAEIE[E Z TN E) FIEHYS B |1l

TEERNESEE
(1) fa Wil -

] 145 A5 HAatlss 1991 f£ 9 T E
1992 . 4 [ 472 0005 ~ 2R B g el -

G AR 10 F] T AT SR HESFTE 25
CHEA5 > Z 11 A ) iRV Eig ThEE
20 |CLATF © & 1992 i 1 H e Fa@Eigik -
YR 13 "ColeAa iR A TAEE
PAFETE R A FT WM L ATA > 1991 £ 9
BZE 12 A#E5%9E 60 ~ 70% Z ] » 1992
FEOAF S o (BNHERSTE 70 ~ 80% 2
B o el b aT AL - BEEBT WA

B LE /)N I S SA TV IE o

Table 5. Effcct of the planting dates on potato tuber yield (kg300 plants'!) and quality at

Houli, 1991-1992.

Variety Kenebec Cardinal
9/24 10/24 11/24 1/04 9/24 10/24 11/24 1/04 LSD
Growth | ! ! l ! l ! !
period 1/02 2/07 3/12 4/16 1/02 2/07 3/12 4/16
Total yield 200.0 156.7 142.0 79.7 135.7 83.3 93.0 44.7 23.16
(100) (100)  (100)  (100) (100) (100) (100) (100)
Marketable 143.6 105.0 102.3 23.0 85.3 41.0 54.9 6.3 14.04
tuber yield  (71.9) (67) (71.2)  (28.8)  (71.9) (67) (71.2)  (28.8)
Unmarketable 56.4 51.7 39.7 56.7 50.4 42.3 38.1 38.4 9.34
tuber yield (28.1) (33) (28.8) (71.2) (28.1) (33) (28.8) (71.2)
% of tuber 17.3 16.7 16.5 17.7 20.3 19.2 18.1 18.1 2.11

dry matter

Marketable tuber: >80g tuber’!, Unmarketable tuber:

<80g tuber’!,
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Fig. 2. Meteorological data during the ex-
perimental period at Hsilou, 1992-1993.

Table 6. Effect of the planting dates on potato tuber yicld (kg 300 plants’!) and quality at

Houli, 1992-1993.

Variety Kenebec Cardinal
Growth 11/10 12/10 11/10 12/10
period l l ! !
2/17 3/30 2/17 3/30
Total yield 190.2 + 7.46 176.7 + 6.92 187.5 + 8.25 385.2+20.33
(100) (100) (100) (100)
Marketable 0 13.5+1.03 0 18.9+2.21
tuber yield (0) (8) (0) (4)
Unmarketable 190.2 4 7.46 163.2:4+6.44 187.54 8.25 366.3+20.25
tuber yield (100) (92) (100) (96)
% of tuber 22.04-0.5 21.3+0.4 23.0+0.4 22.34+0.4

dry matter




42 MIEMERR HF & B 1995

09 FR AREENEST o I T AEMRE A
NSRS - BB IRE RS - LHEEZ
B SIEERES - —RIMIASEE
FEEA20% LAEZEEE (0 1986) ©

T ESEE RS - BT BRHEE
A AN E Y ERE S R #2  AFERA A
BZER (F1 ~ 2) » EEAZ KLERITE
YECERIE 2 e RYARAS Y i B S Bt
T Az Fa e st E QBB B E Y
O &% & B @ #h o Manrique X
Bartholomew(1991) 375 & $3 ¥ 4= R 91 1]
ZHL BB R IN R WA R A 0 3
£1 -~ 2HRBEBELRRME » &&ES
PR BB ER R - Hith LA R
EBEFIRAZ B8 - Sl —#5R1EE] -
B ERAGERWESET LA
£ BT - BEREESWIREII(IE > aJ G
SER G MEEHEABYIHNHREER
LMD FERz ®3EHH » — B ih A%
BEBLE » WA S AT E PR G AE
AN - EEGREEGZE RO - EAmiE
BEHR A M7ELEB %W > BIBEE L
HEMREIE AN - EEE{EEREA T
AEA ( ZER M4 > 1984) o fASERERAP IR B]
ZPIR > Eh FEME I A RENRETE T IEZ
b pREEEZIEE A A RALANG NN - EBLETE
BT RE 155 2 Sy AR FE BALG - BAZR 4 HET FD -
TO{E R EF 54 T AT B Bk 2 it
- BRES 4 A i ERE AN FERH RN AR - (B
ERER 2 RBEMITEIZ OEUE K iR vE /g
RIS b B0 4 Rt 8 B (D b 15 1L
EBITKE - B EESIIERBRIN
BREEMIE R o (EiErEEthEERERAT -
B R A EMAETEIR Db & AR BEMI L -1
HoIE DAt gipes 553 5 - e fs BibiE
i Fl 2 LB R B 5 )N o

¥ 4 R Al RN4E B % W] B 78 iR 2= B g
A IR B L 2 PREZ ) > Ac s 2 IREAE AV IE
18RE - BRRAEFT S HIIR 2 2 1 K019
ez E R B T HEE o BELINT 44K
ZEEME > £H®RWIZ HIRIBZEISK
FRE[GINEZ N EEE s ke - b0 Bt 2 38
HNEZ49'8E Z F5TRATEL -

B G a5 2 ¢ R — Ml (R A
FE IR - GRS LR AT P e DR B
(B R = Uy (0 — T o (B
3 AT 7E IS AR S - Rl (9 B 24
H ) 258 b/ 658 1 R ML iy - BLEE
Rl bt 11002 2R ¢ it 151 o (hied 1 e ET % o
B M L8t DU I A5 173 RO 2 24 55 DIRS) Im 4
fbdszsds - BUHHES FE G - 29 ROl RS,
B 2 3 LY & A MR E S
§5 4R S 22 AO) S L 1 U)K B PR
i — S RERAIE L - T - SR
B A2 B2 30) 22 S S P B (1 S5 DU RTSOT B AT (6
W o FRAHILFS WAL o Manrique &
(1989) #7215 58, #5 W L 600 2: 2 2 e ] - 53
LT R (S B [ L e 1 S SR
(/NI AN » PRI 15 755 HE S B BT
BLATEL o EARSAER s 0L RIS - (ISR
B e B S PR R RS B o

1992 F 11 J 45 1993 3 H T AaiEO
S BAER TN o KO 2 I 5 L IR AN T — £
FE A o M LN ([ 2) 0 ARER TS
ke T AN - GRS BT U S SR AR T
SRS S AR IS K > [l 2 FRETE M
e S AR BRSBTS REIE R -
fi KAL) 72 i o P 2 Ak B o L AR 7S 55 B
PRI T o G 7 [ S BN A B 50 % 98
T B AR i AT O IR (A )
R R PLI S o Mt % FE T A e
B > TEAEBR AR - R s - &
IS HE TS L SR 4K A 189 mm o BEEL
FHST B 2 LIRS » A SR A
Lynch 7% Tai(1989) $& i » —#% 4 EE &R
BB A EBIET » BURINAWIZ K
{4t E 25 B 52 2 5 ) 0T A B - {ELYE BB B e
HUR » M BE S Al 2 3 ST AN E - &5 &
B 7E 50 2001 15 M) 45 500 8 LS00 8+ U L
Z BB K O A B S o

=

ABPFCAT B S TIRE A T tNAE T
X FFENAZE DI BE ~ #ERCBINFEHR A - &
(R {4E0) BR 22 B T SRR T/ A R BI R E TAF -
FEELHTL o



WURIE-f- B 80 W AR TR I 2 hs ) 43

5| F3ZER

WEEZ 1986 IBENLS SHEGHLIGEAER o
FREERL AT 35:300-307 o

WIEZ ~ MRS -~ 0 - 20N 1991
BES AR W GRS o o HEFE YT RE
40:178-187 o

ZAEIE - BRZY 1984 1G85 WRLEIN
EUEETTOOHEET o BRI 32:99-108 o

Draper, N. R. and H. Smith. 1981. Ap-
plied Regression Analysis. 2nd ed pp.

294-419. Inc. New York Chichester.
Brisbane Toronto.

Lynch, D. R. and G. C. C. Tai. 1989.
Yicld and yicld components response
of cight potato genotypes to water
stress. Crop Sci. 29:1207-1211.

Manrique, L. A., D. P. Bartholomew
and E. E. Ewing. 1989. Growth and
yicld performance of several potato
clones grown at three elevations in
Hawaii. 1. Plant morphology. Crop
Sci. 29:363-370.

Manrique, L. A. and D. P. Barth-
olomew. 1991. Growth and yield per-
formance of potato grown at three
clevations in Hawaii. 1I. Dry matter
production and efficiency of partition-
ing. Crop Sci. 31:367-372.



