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Table 1. Species, variety groups which were based on differences in the

origin and the growth habit, and variety or strain names

used

Species and variety group Number Variety or strain name
Pharbitis Nil CHOISY
V; : Native improved, 1 Tsubame—suji
semi-dwarf or dwarf 2 Ki~uzu

3 Kodachi—akabana
4 Uzu—kaori
5 Uzu—ken
6 Hiru—zaki
7 Naka—uzu—waisei
8 Waisei
9 Kiribana—shorinkei—waisei

V;: Native improved, 11 N—-12

climbing 12 Wakana

13 Chijimizaki
14 Tenka-—ichi
15 Gekkeikan
16 Sobakasu
17 Yuyakegumo
18 Hatsushigure
19 Tenshin
20 Ide—no—tsuki
21 Hakamajishi
22 Rinpu
23 Shin—en—no—tsuki
24 Akogare
25 Musashino
26 Hatsuhomare—~kawari
27 Taiyo
28 Ukon
29 Rangiku
30 Sen—nejiri
31 Gekkyuden
32 Tachijishi
33 Yonju—nichi
34 Ishidatami
35 Tenshin—shidare
36 Shiro a
37 Yayoi
38 Kiso—nishiki
39 Shiro r
40 Kogane
41 Shiro ¢

f
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Species and variety group Number Variety or strain name
42 Nejire—ume
43 Momotaro
44 Hatsukari
45 Heiwa—no—hikari

V; : Foreign improved, 51 Giant Connelly
climbing 52 Violet
53 Darling Blue
54 Darling Red
55 Scarlet O’hara (Yakuben)
56 Candy Pink
V4 : Wild, climbing 61 Nepal

62 Shirobana—genkei
63 Pekin—tendan
64 Yakuyo—shirobana

P, hederacea CHOISY 91 America—asagao 1
92 America—asagao 1I

P.indica HAGIWARA 93 No—asagao I
94 No—asagao I

P. purpurea ROTH 95 Maruba—asagao

BRSNZAPSOREMIBTH D, 8 1EE (D)X
1974 TALIE»DT, FHARERBLIURM L D
EERITFAMEDOEREH VI, AEH, ERIIRE
DRFE—RUEE 1 TR LTEIRE N, 208
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40 B LU B0% L ED 7T BRIEEE (Fig, 1 2R)
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2) BEEMHR=3 (BEECHTEHER /EH™)
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Fig. 1 Typical symptoms of leaves injured by the photochemical
oxidant in variety “ Candy Pink ” (#56,V;) of Pharbitis

Nil CHOISY.

A: Healthy leaf. B:
C: Leaf injury with
D: Leaf injury with
E: Leaf injury with
F and G: leaf injury

REEC L 2EMER L BEHRE QBRI S,
AEMRE L BHEFMIOBEZRERGEEAGEEDS
BOWRPERDFMEMOEBGEGEILL-T, 20
THOEREZHR L,
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TeHENA Y VHOEEEETH -7 (Fig. 1) ©T,
AF¥ v (0x) ENO RNO, THERT?ERHB
% (NOx ) B"ER Shize %7, ThFhOERS
BREE (I RFRIDFME ) L2 OREBHEF = » 7 L,
RIFOx BEZERTE L7 e —F v — 250, 1

leaf injury with 10~20% chloroses.

40~80% chloroses.

over 80% chloroses and 10% necroses.

over 80% chloroses and 10~20% necroses.
with 40~80% chloroses and 20~40% necroses.

ppm M EDOREER R LR 2N, 2L TOx F—2A/
A (ppm H)%RD7zo L EDF — 2 X BERHHNOHE
ERERE L oBERIC W TR &,
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Fig. 2 Daily maximum concentrations of photochemical oxidants (Ox) and
nitrogen oxides (NOx) detected by GX—6 type ozone meter and Gp—5B
type nitrogen oxide meter (Denki Kagaku Co., Ltd), respectively, which
belong to the Tsuchiura Public Health Center, locating 5km far from the

experiment field (Ami, Ibaraki).
ings by Ox and NOx meters.

Dotted lines show the lack of record-

Dy, Dy, and D; are duration of the first,

the second, and the third scorings, respectively.
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SR L R TR L EBER Ox DEENEE T
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Table 2. Dates and duration that the oxidant (Ox) concentration was kept
exceeding 0.1ppm, and the Ox doses.

Date in Duration exceeding 0.1 ppm Ox Ox dose
1974 Time in a day Hours (ppm H)
6., 1 12:45 — 14:15 1.50 0.184
16 11:00 — 13:45 2.75 0.297
7.10 11:30 —13:30 2.00 0.228
27 13:45 — 15:45 2,00 0.218

28 11:30 —13:00 1.50 0.204

8. 4 14:00 — 15:30 1.50 0.162
6 13:00 — 16:15 3.25 0.344

7 12:00 — 14:00 2.00 0,204

—J%, NOx T 6 A30H &7H1HIZ, 0.12ppm
DEoHR&GRE EHFE IR TR, LrLNOx @
EENE T EREEDEICR LN - T2, OB
THEH—BIZ NOx BENE L, £72Z0RERALPEH
IER LTV, 207, NOx IH¥ 3H#RAMEGD
BRI +S B TE kb o7, AEIZ, Ox & NOx

DREMIC S EELBGRIRD Sh vy, HELOK
FRIZARBETH - 72,

2. HERELREMORIMEER

AFVE Y MIHT o HAME L R ORZHER
WH3EORERAET — 2 h BB L BEERRLHESE
HEEIC X - THRE &Nz, Table 31 &7y # 4+ 54 &

Table 3. Rate of leaves with injury and area rate of leaf injuries in varieties
of Pharbitis Nil CHOISY to the photochemical oxidant
Variety Rate of leaves™ Area rate of leaf®
num ber with injury (%) injuries (%)
1 6.0 a 0.4 a
3 6.2 a 1.3 a
4 6.4 a 1.3 a
5 9.1 a 1.3 a
2 9.2 a 1.2 a
6 13.5 ab 3.2 ab
9 14.6 ab 4.1 abc
11 17.0 abc 3.2 ab
7 18.5 abed 3.7 abc
15 18.7 abed 6.2 abed
19 18.8 abed 7.3 abcede
62 21.7 abcde 10.9 bedef
8 22.1 abede 3.8 abc
14 22.4 abcde 5.8 abed
12 22.5 abcde 5.0 abced
18 27.0 Dbedef 6.5 abed
51 27.0 bedef 11.9 bedef
30 27.1 bedef 13.2 defg
13 27.4 bedef 5.2 abed
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Variety Rate of leaves™ Area rate of leaf*
number with injury (%) injuries (%)

20 27.4 bedef 7.5 abcde

61 27.5 bedef 10.9 bedef
16 27.6 bedef 6.3 abed

21 28.4 bedef 7.7 abcde
17 29.0 bedef 6.3 abed

24 29.6 bcdefg 10.2 bedef
35 30.7 bedefg 15.6 efg
52 30.8 bcedefg 12.5  cdef
31 30.9 bcdefg 18.3 defg
23 31.3 Dbedefg 8.9 abcde
29 32.4  cdefgh 11.9 bedef
63 32.8  cdefgh 15.8 efg
36 33.2  cdefgh 16.2 efg
38 33.9  cdefgh 17.2 efg
28 34.3 defgh 11.3 bedef
25 35.2 defgh 10.2 bedef
27 35.2 defgh 11.3 bedef
22 36.8 efgh 8.4 abcde
55 36.9 efgh 18.2 fg
64 37.1 efgh 18.6 fg
54 37.9 efgh 17.5 efg
33 38.2 efgh 13.8 defg
26 38.6 efgh 10.5 bedef
53 38.9 efgh 13.1 defg
44 39.7 fgh 19.5 fg
32 42.0 ghi 13.6  defg
34 42.4 ghi 13.9 defg
39 42.8 ghi 17.3 efg
41 43.1 ghi 18.4 fg
37 46.2 ghi 16.3 efg
40 47.2 ghi 18.1 fg
43 48.3 hi 19.4 fg
56 48.9 hi 27.3 h
42 50.2 hi 18.2 fg
45 54.0 hi 21.7 gh

* Different superscripts means significant difference (p=<<0.05)
by Duncan’s multiple range test.

BEhEhoPHE L Dunkan D& BERHEEE TR O
TR ETR T HAMEORZHERE L 2 SOl &
LT ERNER L DB TZ LR TE s ZOERMIX
HEERTIIIN, TLUEEEABRTRWSERH L
WOIRR D BB 5 Tco
2ODFHEEICBIT D LML 7 v 7 () LTS

v (RREH) OREBICIES $ VA THERAZERR
RO BN, Lo Lad s, FHICET 5 mER Tt
BB OB EE I Uiz, D EORKRIIMER
B msiE, R RS0 3 RERICSE T
BT L ERE L, BAEMICIIARIED 9 RELE (#
AES1~9 ) LERBRMER (V, )05 MMl (HR
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FE 11,12, 14, 15 B XU 19 ) HUEHIMSER L ¥
EENTo WORZHERBERL LTV, 06 M (#
AES 39 ~43 R8BIV 45 ) LARKREMEFD Candy
Pink (%S 56 ) 2 EETEIXA5, BIDSH
BREFEICMEST Shi,

RIS, RESNBEGERFRK /e ey 2R F s e
VAFERTH - 0, HRABEOREHEENE

FERDEMERERO T ENE S pEF Lie 21
BESETERLF 7 v v AEEOBEIORD L, £
DER, * 7 v v AEEFERERNTESHEHEZRLTE
D, LidEEREREOMEM L3 BERBEEN L -
7z (Table 4) o THIBZBZHERE QARG
EEROERHET 20N L &R LT,

Table 4. Classification of varieties of Pharbitis Nil CHOISY for their responses
to the oxidant based on the area rate of leaf injuries and the propotion
of necrotic symptoms to the mean area rate of leaf injuries.

Range of the area rate

Propotion of necrotic symptoms (%)

of leaf injuries (%) 0 ~25 26~50 51 ~75 76~100
0.4~ 8.9 1,8,9 7,12,13 4,11,14 2,3,5,6
17,18,21 15,16,20 19
22,23
10.2 ~ 19.5 24,25,26 27,28,32 30,31,37
29,39,40 33,34,35 61,63,64
42 36,38,41
43,44,51
52,53,54
55,62
21.7 ~ 27.3 45 56

T A AR S R OREHEREL 2 S0k
EBHRIBROT F A GEBEVRTEROERCS - 72
(Table 5 ) o hederacea 2 ZFITAR IR %,
Z LT purpurea 1 RITEHAE L LT 2hFhIEML
S ohie B’Y Dindica2 RMIEBEERTIT 28

DR ER LR LT, HEEREE CEI purpu-
rea Rt LIFERMBEICL - oo T indica 2 Ft
PNS BREREROUER S 2 EROFICHEEED L
WO ZDBORFHEIZI BDnE Lz,

Table 5. Rate of leaves with injury and area rate of leaf injuries in strains
of allied species of Pharbitis Nil CHOISY
Species Strain Rate of Area rate

number leaves of leaf

with injury injuries

P. hederacea CHOISY 91 37.9 % 12.8%
92 41.5 21.1
P. indica HAGIWARA 93 25.0 4.6
94 23. 0 6.2
P. purpurea ROTH 95 14. 0 2.7
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3. AERHLEETIMECHIIUEREOER

Table 6 {27 #7454 D 5RDFHERLH O
FHER L 3 OOEEFME O FHELR L, RER
HAcidE 2 B A ORE (D) XREOERTHY, %
NIZ EDFHIEE THRADHEEE L » T\, KITE
BRAVEROEIEE (D, ) H6EE, T LTHHEROE
1EE (D) PEEBBETH -7co TNIRERNEL

Table 6.

ToE00, FHERYHOWEEEN L OFEETHF
TMRERTHD I LER L, BEEORREDBS
FLEERTIED, LD, MEJ s v DEEE
DR BN, TOERIFAERICRT 5 EABEED
AEFRESO. 1ppm B EDAF v £ v v BE L Z Ok
BHERBRLTWD EEL Shh, LLZhbER
WS 57— 2B oD -7,

Mean and standard error for the number of leaves observed and the degree

of leaf injuries evaluated by different dates of scoring and different meas-
ures in varieties of Pharbitis Nil CHOISY

Date of scoring No. of leaves

Rate of leaves

Area rate of Mean area rate

in 1974 observed * with injury leaf injuries of leaf injuries
(%) (%) (%)
D,:Jul.11-19 13.5 +0.35 19 + 1.97 6 +0.85 26 + 2.48
D;:Jul.28—Aug.4 19.1 +0.51 40 + 2.90 16 +1.50 35 = 2.42
Dy: Aug.7-10 10.5 £0.72 32 £ 1.71 11 & 1.01 30 + 1.78

* Value at the start day of scoring, which was corrected by the leaf appearances

per day in each variety used.

3 oOBEEFMEM TIL Y ORMERIBIC S ZR VA D
NI D o Too TNIFHERPHOFFMER T 1 2
VAL THEBEEOLEREWEBESE R R (TableD
eI E N, DD, JHLEAF VLV

Table 7. Relationships

FOWEREIF EOFEMEELZACTEROVLEVIHR
PEU PN, LELARS, FEiCSEEN 3 RS
WEOFMEL & » TREUBEQCHMLASIERHT 5
(Table 3) Z & #FEE LT udi b,

between different measures for evaluation of the

sensitivity to the oxidant on the differnt dates of scoring.

Date of scoring

Correlation coefficient

in 1974 R AR R : MAR AR MAR

D, : Jul. 11-19 0. 862 ** 0. 458 ** 0.702 **
2. dJul. 28— Aug. 4 0. 855 ** 0. 553 ** 0.812 %*

D;: Aug. 7-10 0.871 %% 0. 626 ** 0.868 **

** Significant at the 1% level.

of leaf injuries.

R :The rate of leaves with injury.
AR : The area rate of leaf injuries.

MAR : The mean area rate
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4. REHOBRZHERSSIEEORR
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Area rate of leaf injuries
Fig. 3 Stomatal density (no. of stomata/mm?) and pore length of the guard

cells on the upper and lower surfaces of healthy mature leaves in sixteen
varieties of Pharbitis Nil CHOISY, which were selected by the degree of

the area rate of leaf injuries to the oxidant.
upper surface and solid ones are of the lower.

iety number,

& £

1. AF25 MESHORE - RFEHEREZ
DEHA

RAEShIEERTICH Y vEEKEBED I/ e r v A
Ex 7 m Y AERTH - (Fig. 1) T &, Fhicgs
HAERIAERIZHONER TR SN2 0lppmil E
DAFTE P (Ox) BE (Fig. 2) L #ELBENE 2R
LicZ &b, HEAKELRMCRE LLESGEIAR
REODOxPBBILLDEDLHAM S iz, Ox itHT 3
EHHEOWHERET Ox BE L ZOMGERH O EME,
5% 9 Ox F— AT S L1 s B s S 1O

Empty circles are of the
Numerals show the var-

22, 26) | Lidie, T oEBRTH Ox F—A &0

BAGRPHALL TR -T2 BEHL, HABEHEOEBFR
R EOMMNBERPBEGLTVEDES 5,
3EDOXWEREPSRDLTY A b4 HELZ
DEBFR L RAMORZTEREIEB L ERNERTH
D (Table3 & Table5 ), HBWITITEIKE, B
FUREH LS 3 o0RE « JFEBICSBETEL, A
BOZERITIZBEESC AL A v v iz BB
FERIZE - T, FHAMPETCIRESN TS, 20
T, HEBISH O REL R Lol + 15 2

7 . 26) 9 ., 1)

g—bea—v I FARXR A vy DedLE,

b1 2D e gD sca 10,29 L2
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REMELVDRAECHAL TR Y, LordlbRER
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BEO XS ISR L 800 IR TH B A,
U LBV O x B3 LR BIER oA & 0 2
LAEE S NG,

flLNEHEE LT, Ox DENBADBRARKE TH LR
AN R R Do 4 v 7 v OIS SRR O B
Hifid e 0 SIB (RILBE ) 2307 <, BSICE i
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EIREOA S ICEMT B b, BEEODS O L) EEIC
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B Lo ¥, B5REREORIBEINDT 1S
BEFICE - THEE R 2 e sBbk Dy v vk
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CEBARCH -7z (Fig. 3) o 2072, Ox BTHZE
B3 2 o0KABEIC L - THATE kb 5T §8IE
Ay —tea—vTEHEShiL ) LRZH LERER
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BT ER 570,
2. FFIE U MBROEREE SHEEFEED
HE

INET, 7THHAENREEAF L (Ox)F
ROHDBRIEEEMETH D Z L3k« L BlA» S5
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L LB, BEATRGEEOHE (Fig. 1) e
DR U EEPHER S ze F72, Ox HH0IRE
e LTHIAT 28/, BREEBEOR 572D
POEESENRRE CTEORESREN, T0EW,
BEREOEERENNEL LB, LirLIhicET
SHFIELERTSTH B,

Ox HHROFEEFMIEN 2 STICEANOTHE 2 » %
BLATNER SV, WTFRIZ LTS, TEAPED
BEBEOHDIOVEZ SN B, LrL, HHET, L
SERLFEMEFNEET IREIERAKCZ LVES
5o APIRTRENE [Ox HREEOWHNY ] 2ED
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Varietal Difference of Sensitivities to the Oxidant of Ambient Air Pollutions

in Pharbitis Nil CHOISY and the Allied Species

FUMIHIKO SEKIGUCHI, HITOSHI ANRI*, SUSUMU TANIGUCHI, and YOSHIO ONOZAWA

Fifty-four varieties of Pharbitis Nil CHOISY and five strains of the allied species
including P. hederacea. CHOISY, P. indica HAGIWARA, and P. purpurea ROTH were
evaluated for their sensitivity to the oxidant of ambient air pollutions in the summer in 1974
under field conditions. The sensitivity was based on the scoring of leaves with injury which
had mainly shown symptoms of chloroses and necroses in the mature leaf.

The following measures were used to determine the sensitivity:

1)  Rate of leaves with injury =3 (1.2 )

2)  Area rate of leaf injuries =2 (m,/n )

3)  Mean area rate leaf injuries =3 (m /2 )

where 1 is the number of leaves with injury; m, the area rate of leaf injuries in a leaf; and #,
the number of leaves observed at the start day of scoring, which was corrected by the leaf ap-
pearances per day in each variety and strain used.

For the sensitivity to the oxidant, a wide and continuous variation was found throughout
the varieties and strains used. They were classified into three groups, i. e., tolerant, inter-
mediate, and sensitive. The sensitivity was not mainly affected by the differences of the origin
and growth habit in P. Ni CHOISY. In this study, therefore, the presence of major genes
which contorol the sensitivity, was not considerable. It was suggested that the so called
“Kodachi” growth habit, which exhibited dwarfy growth with dark green-thick leaves
and few or no branchings, might be a character associated with the sensitivity, since thevarieties
were mostly ranked in the tolerant groups.

The results of varietal difference in the sensitivity evaluated by the three measures
were almost comparable, as shown by the very high correlation coefficients with significant
difference at the 1% level among them. Cosequently, the simplest measure, “Rate of leaves
with injury”, may be recommended in the practical use for monitaring of the oxidant damages.

(Sci. Rep. Fac. Agr. Ibaraki Univ.,, No.30, 1 ~ 14, 1982)



