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Abstract

We tried to identify the frequency of chlorosis occurrence and defective root formation under the low
temperature conditions observed in Lilium X formolongi using a cultivar ‘Green Lily Alp’ (‘Alp’) as a
model. First, we confirmed that ‘Alp’ plants exhibited more severe interveinal chlorosis than did L. X
Sformolongi plants. The highest index for interveinal chlorosis in ‘Alp’ plants occurred in a study from
November 2016 to April 2017 and was 4.1, compared with an index for L. X formolongi. A significant
difference was observed in root dry weights, with stem roots weighing 60 mg and 260 mg and basal roots
weighing 240 mg and 780 mg per plant in symptomatic and asymptomatic ‘Alp’ plants, respectively. The
index for interveinal chlorosis occurrence was 0 under the control 25/10°C (day/night) temperature
treatment but 0.7 under the cooler 15-19/10°C treatment. Total chlorophyll content and basal root dry
weight were significantly lower (P<<0.05) under 15-19/10°C treatment than under the control. These results
suggest that the extreme frequency and occurrence of low temperature-induced interveinal chlorosis and

defective root formation in ‘Alp' plants is induced by the low root zone temperature.

Key Words: Chlorophyll content, Environmental factor, ‘Green Lily Alp’, Root zone Temperature, Winter.

1. Introduction

Lilium spp. are common ornamental plants and are grown all over the world, and its year-round
production is one of important themes in the floricultural industry. Lilium X formolngi produces pure-
white colored flowers and are frequently used as a cut flower. ‘Green Lily Alp’ (‘Alp’) is a cultivar of L. X
Sormolngi with green flower and frequently exhibits chlorosis on the leaf (Fig. 1). Chlorosis occurrence in
lily (Lilium spp) is referred to as interveinal chlorosis”?. Our hearing from a grower suggested that ‘Alp’
plants exhibited interveinal chlorosis and defective root formation more severely and more frequently than
did the original L. X formolongi in early March.

Chlorosis is a physiological disorder characterized by a fading in leaf color as a result of a decrease in
chlorophyll content. Chlorosis occurrence causes serious problems in agricultural and horticultural
production, such as low yield and low product quality. In particular, studies on chlorosis in peach (Prunus
persica), pear (Pyrus communis), soybean (Glycine max), and peanuts (Arachis hypogaea) reported significant
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yield decreases”™, and studies on geranium (Pelargonium X hortorum) and rose (Rosa spp.) reported

damage to the ornamental value of chlorotic plants”®. Reports on grapefruit (Citrus paradise), orange (C.

reticulata), peach (P. persica), corn (Zea mays), mung bean (Vigna radiata), and rice (Oryza sativa) indicated
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that the low temperature is a causative factor for the occurrence of chlorosis”'”. Further, reports on
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Fig. 1. The appearance of flowers and shoots of L. X formolongiand ‘Alp’.

A: Flower of L. Xjformolongi; B: Flower of ‘Alp’ plant; C: Shoot of an asymptomatic ‘Alp’ plant; D: Shoot of a interveinal
chlorosis exhibiting ‘Alp’ plant. Scale bars in (A) and (B) = 20mm. Scale bars in (C) and (D) = 50mm.

soybean (G. max), corn (Z. mays), beech (Fagus sylvatica), and Tilia (Tilia cordata) have indicated that low
root zone temperature decreased root weight”®'”. Therefore, the low temperature conditions of Nagano
prefecture in spring might cause chlorosis occurrence and defective root formation.

In the present study, we tried to elucidate a contribution of the low temperature conditions on the
occurrence of chlorosis and the defect in root formation in L. X formolongi using ‘Alp’ plants as a model.
Firstly, we confirmed that ‘Alp’ plants exhibited cold-induced interveinal chlorosis more frequently and its
expression was more severe than in the original L. X formolongi. The frequencies and degrees of
interveinal chlorosis occurrence were compared between L. X formolong: and ‘Alp’ plants, and root
formation was compared between asymptomatic and interveinal chlorosis exhibiting ‘Alp’ plants. The
impact of low temperature on the frequency and severity of interveinal chlorosis in ‘Alp’ plants was
evaluated under artificial climate-controlled conditions. Finally, the contribution of low temperature

conditions on chlorosis occurrence and defective root formation was discussed.
2. Materials and Methods

2.1 Plant materials

‘Alp’ plants and L. X formolong: plants that had reverted from ‘Alp’ were obtained as bulbs from a lily
grower in Komagane City, Nagano Prefecture, Japan. Plants of both genotypes were derived in vitro from
the plants obtained. Plants of L. X formolongi were obtained as adventitious shoots using iz vitro scaling,
whereas shoot apical meristem cultures of ‘Alp’ plants were set up according to a conventional method, and
regenerated plants were propagated by iz vitro scaling. Plants were cultured on modified Murashige and
Skoog (MS medium), containing MS macroelements, namely 1,650 mg-L™" NH,NO, 1,900 mg-L™" KNO,, 440
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mg-L™" CaCl, + 2H,0, 370 mg-L™" MgSO, - 7H,0, and 170 mg-L™" KIH,PO,; MS microelements, containing 31
mg-L"' H;BO, 1205 mg-L"' MnSO, - 4H,0, 53 mg-L" ZnSO, : 7H,0, 4,150 xg-L* KI, 1,250 ug-L™
Na,Mo0,-2H,0, 125 ug-L™" CuS0,-5H,0, 125 ug-L™" CoCl,-6H,0, and 38 mg-L" Fe-Na,EDTA; and MS
organic elements, containing 100 mg-L™" myo-inositol, 5 mg-L™ glycine, 1,250 ug-L ™" nicotinic acid, 1,250 u
g L pyridoxic acid, and 100 x g-L" thiamine hydrochloride acid®. The modified MS medium containing
3% (w/v) sucrose, was solidified with 0.3% gellan gum. The pH was adjusted to 5.8 prior to autoclaving at
121°C for 15 min. After autoclaving, 100 mL of the modified MS medium was solidified in a 75 mm X 75
mm X 100 mm polycarbonate box. Cultures were incubated in the culture room under a 12 h day-length
provided by fluorescent lights at photon flux density of 240 gmol-m™? s at 20-30°C. Then, plants were
transplanted to 193 mL cell trays filled with 155 mL of medium consisting of Metro Mix 250 (SunGro
Horticulture Distribution, USA): vermiculite (Fukushimabami, Japan) = 2: 1 (v/v) and acclimated in the
culture room for one month. During acclimation, plants were fertilized every two weeks using a 1:1000
diluted solution of Hanakoujyo (N: P: K = 50: 100: 50 mg-mL™; Sumitomo Chemical Garden Products Inc.,
Japan) and watered appropriately. After acclimation, plants were transplanted to 19.5 cm-diameter pots
filled with 3 L above-mentioned medium and grown in a greenhouse at the Shinshu University
experimental farm (Minamiminowamura, Japan). Considering the average temperature of Komagane City
from mid-April to early May, the greenhouse was heated with an oil stove set at a minimum of 10 °C, and
side window was open automatically when the inside temperature came up to 20°C. Plants were fertilized

as described above every two weeks and were watered appropriately.

2.2 Evaluation of leaf color

Five fully expanded leaves on the first to fifth nodes were evaluated for occurrence of interveinal
chlorosis, using a leaf color scale (LEAF COLOR SCALE for PADDY RICE; Fujihira Industry Co., Ltd.,
Japan). In the leaf color scale, the leaf color scale values were sectioned into seven by the brightness of
green, from light (leaf color scale value = 1) to dark (leaf color scale value = 7). Interveinal chlorosis
occurrence on a leaf level was scored as an interveinal chlorosis index (ICI). Plants with leaves that
exhibited color equivalent to the leaf color scale values 1, 2, 3, 4, or 5 were classified as ICI 5, 4, 3, 2, or 1,
respectively. Plants with leaves that exhibited color equivalent to the leaf color scale value 6 or 7 were
classified as ICI 0.

2.3 Total chlorophyll content

One leaf segment 1 cm X 1 cm was sampled from each of the five leaves evaluated for ICI. Each leaf
segment was soaked in 1 mL N, N-dimethylformamide in a 2 mL plastic tube in the dark at 4°C for 24 h,
under which conditions the total chlorophylls were extracted. Absorbances at wavelengths of 663.8 nm and
646.8 nm were measured using a spectrophotometer (UV-1200; Shimadzu Corporation, Japan). Total

chlorophyll content per fresh weight was determined according to the method of Porra et al.”?.

2.4 Root formation
Stem roots and basal roots were collected and dried at 60°C for 72 h (Fig. 2), before obtaining and

recording the dry weights of stem roots and basal roots per plant.

2.5 Root zone temperature
Root zone temperature was recorded using a data logger (Ondotori Jr. TR42; T&D, Japan). Root zone
temperature under day/night air temperature variations of 15/10°C (day/ night), 19/10°C and 25/10°C in

incubators in Exp. 3 was monitored for 24 h.
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Fig. 2. Root formation of an ‘Alp' plant.

A: Entire plant of an ‘Alp’ plant; B: Root system of an ‘Alp’ plant, corresponding to the area indicated by the square in (A). a:
Stem root; b: Basal root. Scale bars in (A) and (B) = 50 mm and 10 mm, respectively.

2.6 Comparison of interveinal chlorosis occurrence between L. X formolongi and ‘Alp’ (Exp. 1)

Occurrence of interveinal chlorosis was compared between L. X formolongi and ‘Alp’ plants. Plant
materials planted in the 19.5 cm-diameter pots were prepared as described. The experiment was replicated
three times as follows; replication 1: acclimation was started on October 26, 2016 and planted on November
30, 2016, replication 2: acclimation was started on December 1, 2016 and planted on December 31, 2016,
replication 3: acclimation was started on January 6, 2017 and planted on February 6, 2017. A total of sixteen
or fifteen plants of each of L. X formolongi and ‘Alp’ were used for each replication. ICIs were determined
three months after planting according to the condition of ‘Alp’ plants exhibiting interveinal chlorosis in a
farmer’s greenhouse (Fig. 1D). Our hearing result from a famer suggest that interveinal chlorosis in ‘Alp’
plants frequently occurs in late April, whereas asymptomatic leaves are produced after May in unheated
greenhouse in Komagane City. In order to monitor the seasonal change in ICIs, the ICI values of L. X
Sformolongi and ‘Alp’ plants in replication 1 were recorded every two weeks from February 15, 2017 to
April 29, 2017.

2.7 Interveinal chlorosis occurrence and root formation (Exp. 2)

Fifteen in vitro-grown ‘Alp’ plants were acclimated from September 30, 2016 and planted on November
30, 2016. On March 31, 2017 when the plants had grown to 15 ¢m shoot length, three interveinal chlorosis
exhibiting (symptomatic) ‘Alp’ plants (ICIL: 5) and three asymptomatic ‘Alp’ plants (ICL: 0) were randomly
selected. The stem roots and basal roots from each plant were harvested, dried and weighted and

comparisons were made between asymptomatic and symptomatic ‘Alp’ plants.

2.8 Effect of temperature on occurrence and severity on interveinal chlorosis (Exp. 3)

After acclimation, ‘Alp’ plants were transplanted to 15 cm-diameter pots filled with 1.4 L above-
mentioned medium and grown under two different environmental conditions in incubators (BioTRON LH-
241S; Nippon Medical & Chemical Instruments Co., Itd., Japan) for three months. All plants were grown
under a 12 h day-length and either 25/10°C (day/night) condition as a control and 15-19/10°C conditions as

a low temperature treatment (Fig. 3). In the low temperature treatment, the day temperature was changed
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July 18,2018 August 24, 2018 October 17, 2018
Control 25/10°C (day/night)

15-19/10°C treatment | 15/10°C | 19/10°C |

Fig. 3. Temperature conditions in Exp. 3.

‘Alp’ plants were grown under the 12 h day-length and 25/10C (day/night) conditions as a control and grown under the 12 h
day-length and 15-19/10C conditions as a low temperature treatment. Day temperature in the low temperature treatment was
changed from 15C to 19T after day 39 from the start of the treatment to promote plant growth.

from 15°C to 19°C after day 39 from the start of the treatment to achieve plant growth promotion. The ICI,
total chlorophyll content, and the root dry weights were determined three months after the start of the

treatment.

2.9 Statistical analysis

In Exps. 1, 2, and 3, Student’s #test was used for analyzing the difference of the ICIs, the root dry
weights, and the total chlorophyll contents. The significance of the ICI value difference among three
different replications in Exp. 1 was analyzed by analysis of variance followed by Tukey’s multiple range

test to compare means.
3. Results

3.1 Comparison of interveinal chlorosis occurrence between L. X formolongi and ‘Alp’ (Exp. 1)

The mean ICIs of ‘Alp’ plants were significantly higher than those of L. X formolongi in all three
replications. The mean ICIs of ‘Alp’ plants ranged from 1.8 to 4.1 in three replications and those of L. X
Sormolongi ranged from 0.7 to 2.3 (Table 1). With regard to the ‘Alp’ plants, the mean ICI value in the
replication 2 conducted from late December 2016 to late March 2017 was 4.1 and was the highest of the
three replications (Table 1). The mean ICI value in the replication 3 conducted from early February 2017 to
late April 2017 was 1.8 and was the lowest (Table 1). The mean ICI values of L. X formolongi in replication
1 and 2 were similar and higher than the ICI value in replication 3. The mean ICI values of L. X
formolongt and ‘Alp’ plants in replication 1 decreased steadily from mid-February 2017 to late April 2017
(Fig. 4). In late March, the mean ICI value of ‘Alp’ plants in replication 1 was 2.0 and was equivalent to the

mean ICI values of L. X formolongi in replications 1 and 2 (Table 1; Fig. 4).

Table 1. Comparison of interveinal chlorosis indexes between L. X formolongi and ‘Alp’.

Replication Period of treatment Genotype ICr*
1 From November 30, 2016 to March 3, 2017 L. X formolongi 2.3+x0.3" a*
Alp 3.4+0.2 b
I-test” *
2 From December 31, 2016 to March 31, 2017 L. X formolongi 2.3£0.3 a
Alp 4.1x£0.2 a
t-test *
3 From February 6 to April 29, 2017 L. X formolongi 0.7%0.1
Alp 1.8+£0.2 c
-test *

* Occurrences of interveinal chlorosis were evaluated as the interveinal chlorosis index (ICI). Five fully expanded leaves on the
first to fifth nodes were evaluated for the occurrence of interveinal chlorosis using a leaf color scale. Plants with leaves that
exhibited the color scale values 1, 2, 3, 4, or 5 were classified as ICI 5, 4, 3, 2, or 1, respectively. Plants with leaves that exhibited
the color equivalent to the leaf color scale values 6 or 7 were classified as ICI 0.

¥ Mean * SE (n = 16).

* Means followed by different letters are significantly different at P<0.05 by Tukey’s multiple range test (n = 16) in each
genotype.

"* indicates significant difference within each replication at P<0.01 by t-test (n = 16).
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Fig. 4. Change of ICIs in L. X formolong: and ‘Alp’ plants from mid-February to late April (replication 1).

Bars indicate *standard error (SE) (n = 15, 16). ***, and *** indicate significant

difference between the genotypes within each replication at £<<0.05, 0.01, and 0.001, respectively, by #test (n = 15, 16). Means
followed by different letters are significantly different among the dates in each genotype at P<0.05 by Tukey’s multiple range
test.

3.2 Interveinal chlorosis occurrence and root formation (Exp. 2)

The differences of shoot growth statuses other than leaves color between symptomatic ‘Alp’ plants and
asymptomatic ‘Alp’ plants were not observed (Fig. 5A, B). The mean dry weights of stem root and basal
root were significantly lower in symptomatic as opposed to asymptomatic ‘Alp’ plants. The mean dry
weights of stem root for symptomatic and asymptomatic ‘Alp’ plants were 60 mg and 260 mg, respectively,

and those of basal root were 240 mg and 780 mg, respectively (Fig. 5C).

3.3 Temperature impact on interveinal chlorosis occurrence (Exp. 3)

The mean ICI of ‘Alp’ plants of the 25/10°C control was 0.0, while that of the 15-19/10°C treatment was
0.7, although the difference was not significant (P > 0.05) (Table 2). The mean total chlorophyll content and
the dry weights of the basal roots were significantly lower in the 15-19/10°C treatment than in the control
(Table 2). The mean total chlorophyll contents were 540 ug-g FW' and 646 pg-g FW' in 15-19/10°C
treatment and the control, respectively (Table 2). The mean dry weights of the basal roots were 1,080 mg
and 2,040 mg in the 15-19/10°C treatment and the control, respectively: the mean dry weights of the basal
roots of the 15-19/10°C treatment and the control were greater than those of asymptomatic ‘Alp’ plants
maintained in the greenhouse conditions in Exp. 2 (Table 2; Fig. 5C). Stem root formation was not observed
in ‘Alp’ plants under either treatment in Exp. 3. The mean root zone temperatures in the control (25/10°C),
19/10°C, and 15/10°C conditions of Exp. 3 were 16.7°C, 15.6°C, and 14.2°C, respectively.

Table 2. Interveinal chlorosis index, total chlorophyll content, and the dry weight of the basal root of ‘Alp’ plants
maintained in the control and the low temperature treatment.

Treatment ICT* Total chlorophyll content ( 4 g-g FW™) Dry weight of basal root (mg) Number of expanded leaf
Control 0.0+0.0 645.8+13.5 2040+ 271 17.3+2.2
15-19/10C 0.7+0.4" 539.8+34.3 1080 =151 13.0+2.5
t-test® N.S. - = N.S.

“ Occurrences of interveinal chlorosis were evaluated as the interveinal chlorosis index (ICI). Five fully expanded leaves on the
first to fifth nodes were evaluated for the occurrence of interveinal chlorosis using a leaf color scale. Plants with leaves that
exhibited the color scale values 1, 2, 3, 4, or 5 were classified as ICI 5, 4, 3, 2, or 1, respectively. Plants with leaves that exhibited
the color equivalent to the leaf color scale values 6 or 7 were classified as ICI 0.

¥ Mean * SE (n = 3).

** indicates significant difference at P<0.01 by #test (n = 3). N.S. indicates no significant difference.
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Fig. 5. Comparison of roots formation between asymptomatic ‘Alp’ plants and interveinal chlorosis exhibiting ‘Alp’
plants.

A: Asymptomatic ‘Alp’ plant; B: Interveinal chlorosis exhibiting ‘Alp’ plant; C: Comparison of dry weights of stem root and
basal root between asymptomatic ‘Alp’ plants and interveinal chlorosis exhibiting ‘Alp’ plants. Scale bars in (A) and (B) = 50
mm. Bars in (C) indicate *standard error (SE) (n = 3). * and * indicate significant difference at P<0.05 and 0.01, respectively,
by t-test (n = 3).

4. Discussion

‘Alp’ plants exhibited interveinal chlorosis more severely and more frequently than did the original L.
X formolongi, and the symptomatic ‘Alp” plants showed smaller root formation (Table 1; Fig. 5). The lower
chlorophyll content is a typical symptom of chlorosis and has been reported in many chlorosis-exhibiting
plants such as rhododendron (Kalmia latifolia), sanyeqing (Tetrastigma hemsleyanum), wheat (Triticum
durum), pothos (Epipremnum aureum), and rice (O. sativa)™*’. Mineral deficiency is one of the factors most
commonly responsible for the occurrence of chlorosis in many plant species®®. For example, magnesium
deficiency or molybdenum deficiency decreased chlorophyll content in arabidopsis (Arabidopsis thaliana),
kiwi fruit (Actinidia deliciosa), and wheat (7. durum)™>". Therefore, contribution of a mineral deficiency
due to the defect in root formation might be a candidate factor for the occurrence of interveinal chlorosis in
‘Alp’ plants.

The ICI of ‘Alp’ plants showed seasonal change and was highest in the replication conducted from late
December to late March (Table 1; Fig. 4). This finding suggested that a winter-specific environmental factor
caused the interveinal chlorosis in ‘Alp’ plants in our experimental condition, with the temperature and day
length being considered as candidate factors. Several studies have reported that low temperature condition
can induce the occurrence of chlorosis’'”. Moreover, Tewari and Tripathy (1998) reported that cold stress
suppressed chlorophyll synthesis in cucumber (Cucumis sativus) and wheat (7. aestivum)™. Further, in the
cut flower production field of ‘Alp’, the occurrence of interveinal chlorosis was observed from April to May

under unheated greenhouse conditions (data not shown). This period had a longer day length than all
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replications of Exp. 1. Hence, the low temperature was left as the sole candidate factor for the seasonal
change in occurrence of interveinal chlorosis.

In Exp. 3, ‘Alp’ plants maintained under the 15-19/10°C condition exhibited higher mean ICI and lower
chlorophyll contents than those in the control plants (Table 2). However, the ICIs were lower than the ‘Alp’
plants evaluated in Exp. 1 (Table 1; Table 2). To understand the difference in the ICIs between the artificial
climate condition and the experimental condition of Exp. 1, we attempted to compare the mean root zone
temperature between the two conditions. Unfortunately, the root zone temperature was not recorded in
Exp. 1. Thus, using the greenhouse set at the same conditions in Exp. 1, the mean root zone temperatures
were recorded using a pot plant of ‘Alp’. The mean root zone temperatures from mid-January to mid-
February and from late March to mid-April 2018 were 12.7°C and 17.9°C, respectively, under that
greenhouse condition. According to the results of Exp. 1, root zone temperatures of 12.7°C and 17.9°C would
approximate to the temperatures that induced or did not induce interveinal chlorosis, respectively. The
mean root zone temperature of the 15-19/10°C treatment was 1.5°C higher than that in the greenhouse
from mid-January to mid-February. Hence, moderate interveinal chlorosis occurrence in the 15-19/10°C
treatment, as opposed to under the greenhouse conditions, would be due to the higher root zone
temperature. Differences in amounts of basal and stem roots could also contribute to the ICI difference
between Exps. 1 and 3. In 15-19/10°C treatment in Exp. 3, the higher dry weight of basal root than
symptomatic ‘Alp' plants in Exp. 2 and the loss of stem root formation were observed (Table 2; Fig. 5C).
The basal roots support the plants physically, and the stem roots have a crucial role to play in absorbing
nutrients in lily". The basal root formation would not particularly contribute to the suppression of
interveinal chlorosis occurrence, by contrast, the greater stem root formation would suppress interveinal
chlorosis occurrence as observed in the asymptomatic ‘Alp’ plants in Exp. 2. Control ‘Alp’ plants in Exp. 3
never produced stem roots, and no interveinal chlorosis occurrence was observed (Table 2). Those ‘Alp’
plants produced far more basal roots than did asymptomatic ‘Alp’ plants in Exp. 2 (Table 2; Fig. 5C).
Favorable basal root formation might compensate for the lack of stem root formation in L. X formolongi.

In conclusion, it was revealed that ‘Alp’ plants exhibited interveinal chlorosis more severely and more
frequently than did L. X formolong: and that the symptomatic ‘Alp’ plants showed a defect in root
formation. This defect in root formation could be induced by the low root zone temperature in spring,
which might decrease mineral absorption and induce the interveinal chlorosis occurrence. Defective root
formation might be a factor linking low temperature condition and chlorosis occurrence, and further study
on the phenomena will provide valuable information for understanding the occurrence of chlorosis under
low temperature conditions in many plant species. We are now analyzing the relationships among the

occurrence of chlorosis, the defect in root formation, and the low temperature conditions.
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I SRAF M2 THIES 2 FIRE 7 01 2 ZA~NORDIE Rk
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DREFIN - IR - RIEEC T - LN R
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KIfFETIE, PV Ty RYL)OERKTHE FV—=rUUTLVT (TLVT) REFLELT, £LD
MM CRDO SNDMREHFT TR 2700 Y A LROBEAR L OMBREFAE L. REFEROAEERRA
OMERICELBE, TV BERFOY YTy Ry KL T, RICERMZ o0y AL 5L
BRI 7 00 o 2 & FIE L 72 CTIMBER MR & LI L €, MoK EI D awni vy, RIf%ETld, 9203
LAEME L7z 20164E11 A A 520174 4 A2 T, BREREZ10°CICRE L2E Ny A TEH# L2 v
FyRw)E TUT LOMTERMZ o0y AOREREERILK L. FoORKE, RELLZIKEST
NRCTYryFyR72) LHIELT 77 CTERMZ OO Y ZAOFERENERICS P72, K2, 121
THICEML, 3HTEHZeu Y ZOFAREXFM Lz 77 CTERBZ oo s 20ERENKD
S, BAREOHEIZNAITH 72 T T OREHREEIRE 2 oo P 2054k E O TROB K& %
BB L7225, g &L THE CELMR LB EI GBI R, BERTIZERZNEZY
EAY260 mg, #780mg Th Y, ZFENRMZ 00> ZAOFEHRTIZZFNENH60 mg, #9240 mg ThHo72. DL
L&y, B TS CEIAERM 0O ADOLHICIE, KRICLZMOEEARDSHE T4 LE 27
O EBGLET 572012, 25710°C (B %) BLU15-19°C10°C (& 4) T ‘TIN7 ZHFEML,
R 7 aa sy ZADFERE, EToRr7aa 74 VERBXOPENROEEREZ KL, 15-19°C10°C
XTi325 710°C X &I LT, #ERM 7 oo o 203AERENE L, 25710°C X Ti20,15-19°C10°C X T
3R0.7CTH o7z LaL, MEOHMTHEZIRDON LN o7, 15-19°C 10°C X TiZ25710°C X & It
BRLT, EcoRkrzuou 4 VERBLOREROERENEZEICA L o720 25710°C X &15-19,710°C
KoEnZhT, ETORZ7OT 74 VERIFZZNENHN646 ng-g FW', #9540 pg-g FW'Th 1, JFEHMR
DO E T ZENZENH2040 mg, F1080mg TH -7z LLEX D, 77 TOERMZ ooy A0FEEICIE,
KRIGERT AMOBEARYE G5 L2502 72, £ OWPWHETED LW AKELELETTor 0
0 ZAD5EE, ROBEARICRRT S Z &A% Rg S nr.
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