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Fig. 1. Photo of the test plants reaching harvesting
standard in the experimental field.
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Table 1.
sweet potato CYY84-67 in 2016-2018.

Dates of planting, harvest, crop season and days to harvest time of 24 cultivation periods of purple leafy

Date of planting Date of harvest

Crop season Days to harvest time

2016/4/20
2016/5/17
2016/6/29
2016/7/12
2016/8/4
2016/8/24
2016/10/4
2016/11/3
2016/11/29
2017/1/24
2017/3/1
2017/4/5
2017/4/20
2017/5/17
2017/6/20
2017/8/11
2017/9/17
2017/9/29
2017/10/12
2017/11/9
2017/12/7
2018/2/26
2018/3/30
2018/4/26

2016/3/7

2016/6/7

2016/8/30

2016/12/8

2017/3/7

2017/6/28

2017/9/5

2017/12/7

spring 44
spring 27
summer 43
summer 35
summer 23
summer 20
autumn 34
autumn 30
autumn 26
winter 47
winter 36
spring 35
spring 44
spring 27
summer 34
summer 44
summer 27
autumn 22
autumn 37
autumn 28
autumn 28
winter 81
spring 32

spring 27
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SEB2343% 5585 1.0-1.9% MiES
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7.3-13.7 mg kg K #F & & B 11.7-23.1 mg kg’
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5. REOIERZHE CYY84-67 ERMERBALSH > SEIFHRA /34T -

Table 5. The canonical correlation analysis for plant growth traits of purple leafy sweet potato CY'Y84-67 with me-

teorological variables.

Canonical loading

Variable ™ on
Climatic factors (x vectors)
GDD” 1.531 0.155
ADSR -1.569 -1.667
ADTR 0.206 0.939
Growth indices (y vectors)
Leaf area per single bud 1.121 1.756
Leaf dry weight per single bud -2.262 0.282
Stem dry weight per single bud 0.064 -2.295
Yield per unit area 0.295 0.542
Canonical correlation (r) 0.735 0.608

* GDD: growing degree days; ADSR: accumulated daily solar radiation; ADTR: accumulated diurnal temperature regimes.

Ko S8 e 24 (HREREH 2
REERE 14 dHERTE S WA A
FHEH 7317 (CCA) » BRI A ERUIAR RS H
HREERHEER TR 2 MEBEEE - #H
CCA 45 B 5577 > GDD ~ ADSR K ADTR 1] g
R BEREBTIENRESE > MERHEE
TLESS ~ # W BARE > TREERRES
By e R Hp g — ARS8
DX GDD #§5Hy 2 B EHag K H 2 1EAHRH (r =
0.856) » {E55 — BRI FHREA % > AIILL ADSR #f
N R ER S H 2 IEMHRB (= 0.704) -
55— 5 H > ¥ H 5 (MDAT) ~ ADSR »
ADTR } GDD > TJfE fy i B EHHE B T EN
RE28 > Hp XD ADSR g B HEET K
MEEIERB T E0 - & - i~ & - NS
AR RARSHTENTE  E5 il
FH B8 %5 %7 ADSR ~ MDAT K ADTR ¥} -
FE R E TEAHR (7 = 0.915) » 55— BURUFHRHSE
2 ADSR 81 ADTR ¥} ~ §fi je 8 2 1EAHRE (-
=0.648) (% 8) -

FatbtsEEE - 425 E H¥ (GDD) ~ #
IHH & (ADSR) K ZINH® /%= (ADTR) 7]
RERVEROEXHEHEBTIENRRZZSHE
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o BT BB AR A A 0 R R

SRR ~ ORE ~ BRUCHS R R RS B RIS R
HEETEZE 2 KM ENRN (Samuoliené et al.
2011; Li et al. 2013) - Fallovo et al. (2009) &}
Fetath - TR YR - R EERY
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2014; Albornoz & Lieth 2015)
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8. HOEFHEE CYY84-67 FEHAIERTER
LR 2H 2 SURUAHRH T -
Table 8. The canonical correlation analysis for plant

elements from the leaves and stems of purple leafy
sweet potato CYY84-67 with meteorological variables.

Canonical loadings
Variables 1™ 2m
The leaves of CYY84-67

Climatic factors (x vectors)

GDD* 1.148 0.072
ADSR -0.593 -1.259
ADTR -0.418 0.274
Nutrition elements (y vectors)
Calcium (Ca) -1.238 -0.302
Magnesium (Mg) 0.446 -0.476
Sodium (Na) 0.063 1.135
Sulfur (S) -0.038 0.441
Iron (Fe) -0.027 -0.434
Canonical correlation (r) 0.856 0.704
The stems of CYY84-67
Climatic factors (x vectors)
ADSR 0.847 1.816
MDAT 0.687 -0.894
ADTR -0.664 -1.255
GDD -0.124 -0.022
Nutrition elements (y vectors)
Phosphorus (P) 0.589 -0.586
Zinc (Zn) -0.554 -0.151
Sulfur (S) -0.532 -0.175
Iron (Fe) 0.242 -0.229
Manganese (Mn) -0.165 0.497
Magnesium (Mg) 0.078 -0.662
Canonical correlation (r) 0915 0.648

“GDD: growing degree days; ADSR: accumulated daily solar
radiation; ADTR: accumulated diurnal temperature regimes;
MDAT: mean values of daily air temperature.
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Effects of Temperature and Solar Radiation on Growth
Traits and Plant Elements in Purple Leafy Sweet Potato

Chia-Hsun Ho', Man-Hsia Yang’, and Huey-Ling Lin*

Abstract

Ho, C. H., M. H. Yang, and H. L. Lin. 2024. Effects of temperature and solar radiation
on growth traits and plant elements in purple leafy sweet potato. J. Taiwan Agric. Res.
73(1):37-52.

In this study, the purple leafy sweet potato strain CYY84-67 bred by the Chiayi Agricultural
Experiment Branch was used in the field experiment from 2016 to 2018 at Taiwan Agricultural Re-
search Institute. A total of 24 different experimental and meteorological data were collected from 3
consecutive harvests in each cultivation period within two years. The objective of this study was to
study the effects of temperature and solar radiation on the growth traits and plant elements of pur-
ple leafy sweet potato to summarize the optimal cultivation periods for purple leafy sweet potato as
well as to clarify the rise and fall of temperature and solar radiation on plant elements. The canonical
correlation analysis was adopted to explore the linear relationship between two groups of variables,
and the weight of maximizing the correlation between the two sets of variables was calculated. The
results of this study showed that purple leafy sweet potato CYY84-67 had the highest yield per unit
area in both spring and autumn. The growing degree days (GDD), accumulated daily solar radiation
(ADSR), and accumulated diurnal temperature regimes (ADTR) were the major meteorological vari-
ables affecting leaf area, dry weight of leaves and stems in purple leafy sweet potato, and ADSR had
the greatest weight. In addition, GDD, ADSR, and ADTR also affected plant element contents from
the leaves and stems of purple leafy sweet potato CYY84-67. Among these meteorological variables,
GDD had the greatest weight on the calcium of the leave, while ADSR had the highest weight on the
phosphorus of the stem.

Key words: Purple leafy sweet potato, Temperature, Solar radiation, Growth trait, Plant element.
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