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Calcium-45 mobility in young apple trees grown under

different nutrient-calcium conditions’

Tsai Fua Chiu?

Abstract : Root-applied 4Ca was readily translocated t> leaves of mnormal-Ca trees
but was less readily translocated to leaves of high-K or low-Ca trees. Calcium-45
accumulated to a much greater extent in roots and stems of the latter thaa in the
former trees. Root-applied 45Ca was translocated much more readily to apical young
leaves than t> basal old leaves of growing shoots. Shoot-applied 4Ca was rapidly
translocated t> all leaves of excised shoots through the xylem traaspiration stream.
Calcium-45 applied to trees at the later stages of fruit development scarcely entered
the fruit but accumulated strongly in the leaves of the fruit truss, and especially in the
attachment point of the fruit (future abscission zone). The general nutritional status
of trees changes the mobility of Ca through its effect on Ca-fixing sites in the plant
tissues. A hypothesis of continuously-developing calcium-fixing sites in growing plant

tissues has been proposed.

The translocation and distribution of Ca in apple trees has received much attention,
due largely to the occurrence and economic importance of physiological disorders of the
fruit associated with Ca deficiency. Calcium uptake, mobility and redistribution in plants
is influenced by other nutrients and by internal regulatory systems. .

Lewis and Martin @ reported that, after branch injection of *Ca-labelled solution,
radio-activity in mature apple fruits was found mostly in the stem end ; leaves and buds
accounted for 95% of recovered activity, and the fruit for only 5%. Shear and Faust 'V
stated that Ca translocation, in the stems of apple trees, is affected by means of a
nonspecific ion exchange mechanism. Any divalent cation, in sufficient amount, can free
adsorbad Ca for transport. The exchange sites may be a property of lignin. Millikan
and Hanger ® demonstrated that movement of previously deposited *Ca in Trifolium
subterraneum L. (subterranean clover) could be induced by foliar injection of various
non-radioactive cations. Jansen et al. ® indicated that pectic materials present in cell
walls of the coleoptile tissue could easily account for the total exchange capacity of

1. Contribution No. 935 from Taiwan Agricultural Research Institute. The author wish to express his
sincere thanks to Dr. C. Bould, Long Ashton Research Station, University of Bristol, U. K., who
assisted this work and corrected the manuscript.

2. Senior Specialist, Deptartment of Agricultural. Chemistry. TARI, Wufeng, Taichung Hsien,

Taiwan 431, ROC.
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that tissue. Pitman et al. “® reported that a large part of the Ca'* exchange between
cell and medium is associated with the fixed negative charges in the Donnan free space,
located in the cell wall.

However, the precise nature of the Ca fixing sites in plant tissues and how they
affect Ca mobility in plants is still not clear. These experiments, conducted in sand-
culture with youhg apple trees, using **Ca as a tracer, aim at throwing some light on
Ca translocation and distribution in plants under different nutrient conditions.

Materials and methods

Young apple trees (cv. Egremont Russet) grown in sand-culture with different
nutrient treatments (shown below, the same as in the previous apple experiment reported
by Chiu and Bould, 1977 ¥ ) were used for these tracer experiments.

Nutrient treatments :

1. Ca'K! (Control) -Long Ashton standard nutrient solution, 8 msq. Ca/l, 4 meq. K/1.

2. CalK3-3 times the concentration of K in the control, other nutrients normal.

3. Ca'/20K'-1[20th the concentration of Ca in the control , other nutrients normal.

4. Ca'’20K3-1/20th and 3 timss the concentrations of Ca and K in the control respective
-ly, other nutrients normal. '

Calcium-45 application : Four trees, one from each of the 4 treatmsnts were treated
with %Ca on 27th July, 1974 and another 4 trees were similarly treated with **Ca on 24th
September, 1974 applying 70 #Ci of **Ca as *CaCl, on each occasion to the sand of each
pot.

Fractionation of *Ca in apple leaves : Apple leaves (including old and young leaves
with petioles) were taken randomly from *Ca-treated trees, cut finely into 1-2 mm
pieces, weighed (about 5 g per sample) and put into plastic centrifuge tubes containing
25 ml of salt solutions (0.2M-BaCl, or-CaCl,, or-MgCl,, or-KCI). The mixture was
shaken for 1 hour and then centrifuged (6000 RPM) for 10 minutes. The extracts were
dried, ashed, dissolved in HCl and measured for *Ca activity in order to compare *Ca
extractability by different cations. The %Ca of these fraction is considered as exchang
—-eable ¥*Ca. The remaining residue, after extraction as above, was assayed for *Ca
activity ; the #Ca of this fraction is considered as fixed *Ca.

The “Ca-treated trees were harvested on 24th August and 8th October, i. e 28 days
and 24 days after *Ca application respzctively. Radioautographs and *Ca activity
measurements of plant samples were made as described previously by Chiu and Bould,
1976 @ o

Calcium-45 absorption by excised apple shoots was also investigated. The proximal
ends of the cut shoots were immersed in a standard nutrient-solution (100 ml) to which
$Ca (10 #Cl) was added. After 24 hour absorption the shoots were prepared for
radioautography.

Results

It can bz seen from activity measurements (Table 1) and radioautographs (Figures
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1 and 2) of mature apple leaves and roots taken from different treatments that some
**Ca reached all mature leaves of normal-Ca trees, and strongly accumulated in some, 14
days after ¥Ca application. High-K or low-Ca treatment, or both, reduced translocation
of root-applied #*Ca to leaves, e. g, “Ca was not detected (by radioautographs) in
some leaves from these high-K or low-Ca treatments even 14 days after*s Ca application.
Radioautographs of roots (Figure 2) indicated that Ca-deficient roots accumulated more
#5Ca than Ca-sufficient roots.

Table 1. Calcium-45 activities (counts per second per g dry matter) in apple

leaves and roots from trees receiviing different treatments.

Plant part (Time®) Treatment 1. CalK! 2. CalK3 3. Cal/20K1 4, Cal/20K3
Leaves (7 days) 143 24 28 38
Leaves (14 days) 300 86 163 30
Leaves (28 days) . 410 124 199 143
Roots (28 days) 562 576 2099 1718

a. Time, days aftert® Ca application.

Radioautographs (Figure 3) of the whole truss (including fruit and leaves) were
made 19 days after *°Ca application. Little, if any, *Ca was detected in the fruits.
There was a slight accumulation of **Ca in fruit pedicels and a strong *Ca accumula-
tion in truss leaves. Some **Ca activity in the fruits was found with other treatments,
namely 145 counts per minute per g dry matter (c/m/g D. M.), on average, when *Ca
was applied in July and only 7 ¢/m/g D. M. when it was applied in September. Results
showed that little Ca moves into the fruit at the later maturing stage.

A radioautograph (Figure 4) of a *Ca-treated intact growing shoot (taken 20 days
after **Ca application) showed that apical young leaves accumulated more *Ca than did
basal old leaves.

Calcium-45 was quickly transported from the cut ends of excised shoots to all its
leaves through the transpiration stream. Clear and strong accumulation of** Ca in leaf
petioles and veins can be seen in the radioautograph (Figure 5) which is very different
in appearance from the radioautograph (Figure 4) of a shoot receiving root-applied
“Ca which accumulated mostly in young leaves. Calcium-45 uptake and translocantoin
in excised shoots would appear therefore to bz through the xylem (the Ca fixing sites
of which were. presatureted with non-labelled Ca from the nutrient solution) to all
leaves of the shoot. ,

Two stem lengths (each 20 cm long, taken 20-40 cm and 60-80 c¢m from the base)
from each treatment (tree) were used for a perfusion experiment. A rubber tube was
tightly connected to one end of stem into which 15 ml H,0 was poured. The perfusing
solution (perfusate) was collected from the other end of the stem for measuring *“Ca
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Fig. 1. Mature apple leaves (above) taken 14 days after 4Ca application and their
radioautographs (below). Treatments from left, (1)CalK!; (2) CalK3; 3
Call20K1; (4) Cal/20K3, Note Strong #Ca accumulation in the mnormal-

Ca leaves and weak 45Ca accumulation in the low-Ca and high-K leaves.

562 iy gy

$76 /ety om = i l}.” f3fy m

,RL

Fig. 2. Apple roots (above) taken 28 days after 45Ca application. and their radic-

autographs (below). Treatments from left, (1)CalK1; (2)CalKs; (3)Call20K1;
(4)Cal/20K3, Note strong 4Ca accumulation in the low-Ca rocts and weak?s
Ca accumulation in the normal- Ca roots.

1980
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Fig. 3. Whole apple truss including fruit and leaves (above) taken 19 days after
45Ca application and their radioautographs (below). Treatments from left,
(1)CalK1; (2)CalKs3; (3)Call20K1; (4)Cal/20K3, Note #Ca accumulated little in

fruits, slightly in fruit pedicels and strongly in truss stem.
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Fig. 4. Apple shoots (above) taken 20 days after 45Ca application to the rocts and their radicautographs

(below). Trreatments from left, (1)CalK!; (2) CalKs;(3) Call20K!; (4) Call20 K3. Note 45Ca
High-K and low-

accumulated more in apical young leaves than in basal mature leaves.
Ca treatments reduced translocation of root-applied 4Ca to shoots.



188 Jour. agric. Res. China 29 (3) 1980

c"/:o
Excised shoet

a &‘5}\ RN &“\ ~
2

S e

: «.ﬁéﬁ’x\ A
/935’ </s/3 b 1824 </s/y OM
17027 ¢/5/Torel shoot 1/6033 &/5/10tal shoot

Fig. 8. Calcium-45 translocation in excised -apple shoots which absorbed 4Ca from the
proximal ends of the cut shoots. Shoot samples(top) and their radioautographs(
below). Note no difference in 45Ca distribution between normal-Ca shoot (left)
and low-Ca shoot (right).

activity (Figure 6). In the same manner, 15 ml of 0.5M-CaCl, and then 15 ml of N-HCl
were subsequently perfused through the sam= stem and the perfusates were collected for
measuring *Ca activities. Generally, low-Ca stems had higher total #Ca activity in
perfusates than normal-Ca stem (because the Ca fixing sites in normal-Ca stems were
initially more saturated with non-labelled Ca from the nutrient solutions than in low-Ca
stems and fixed less °Ca). Basal stems generally had higher total %Ca activity in
perfusates than apical stems (Figure 7). A similar trend was also observed in a second
perfusion experiment using stems from *Ca applied in September. Decreasing gradients
in ¥*Ca activities from the base to apex of stems and to apple leaves were observed.
Comparing the percentage *Ca activities in respective perfusion solutions from
different stem positions (Figure 7) , it was found that the basal stems had higher HCI-
perfusate “Ca activity (54%) than CaCl,-perfusate *Ca activity (45%) whereas the
apical stems had higher CaCl,-perfusate Ca activity (71%) than HCl-perfusate *Ca
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activity (28%). The HCl-perfusate ¥Ca is regarded as a fixed form of Ca which
is irreversibly bound by plant tissues. The fixed Ca constitutes most of the total Ca
content of plant tissues and generally cannot be retranslocated or reutilized. Continuous
increase of leaf-Ca with leaf age also suggests that there is a continuous increase in the
Ca fixing sites developing in plant tissues. Calcium is adsorbed to a greater extent, and
is kept for a longer time, in the basal stems than in the apical stems, therefore the
former has a higher HCl-perfusate (fixed) Ca than the latter (Figure 7).

Leaf samples (taken 20 days after Ca application in September) from each of 4
treatments were further divided into 4 samples (about 5 g each) one each of which was
extracted with 25 ml of 0.2 M-BaCl,, -CaCl,, -MgCl, and -KCI solutions respectively.
A total of 16 samples (4 treatments with 4 extracting solutions) were assayed for
solution-extractable *Ca and insoluble residue- Ca (considered as exchangeable-and
fixed- *Ca respectively). Average values of Ca activity (c/m/g Fr. Wt.) for each
extracting solution and treatment are shown in Figure 8. The amount of “Ca displaced
by extracting solutions from leaves varied with different cations. Calcium displaced the
largest amount of “Ca from leaves ; Mg was the next, then came Ba, and finally K
displaced the least. Leaves from normal-Ca treatments had a higher %Ca activity
than leaves from low-Ca treatments (because “Ca was more readily translocated to
normal-Ca leaves). Normal-Ca leaves had the highest percentage of fixed-*Ca.

H
I

Fig. 6. Perfusion experiment of 4Ca apple stems, A solution, water or salt, was poured into a rubber
tube which was tightly connected to one end of the stem. Perfusion solution was collected

in glass tube from the otherend of the stem for measuring 4Ca activity .
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Fig. 7. Calcium-45 activities, and their percentage activities, in perfusates from different position
of apple stems perfused with H,O, 0.5M-CaCl; and N-HCI solutions. (Stem samples
taken 28 days after 4Ca root application:the data show values of 7 samples.)

Discussion

The characteristics of **Ca mobility in plant tissues appear to be similar in different
plant species, as demonstrated by current experiments on apple trees, strawberry ® and
tomato plants ®. High-K level decreased 4Ca translocation in all palnts. Calcium-45
accumulated mainly in the base (roots, stem of crown) of Ca-deficient plants and was
readily translocated from roots to tops of Ca-sufficient plants. Root-absorbed *Ca
accumulated much more in basal leaves than in apical leaves of tomato plants. However,
in attached apple shoots, irrespective of normal or low-Ca pre-treatment, *Ca
accumulated more in apical young leaves than in basal old leaves (Figure 4) indicating
that Ca transport is not controlled entirely by the transpiration stream. The difference
in “Ca translocation between apple shoots and tomato plants may be due to the
differente (internal regulatory) character of woody stems (apple shoot) and herbaceous
stems (tomato plant). Millikan ® reported that root-absorbed *Ca moves preferentially
into the laminae of younger, rather than into the older, leaves of the terminal shoots of
apple trees. Wieneke and Fuhr "® also found that more *Ca was transported into rapidly-
developing leaves than into old leaves of apple trees. It has also bsen reported that
plants have hormonal means of regulating their Ca mobility and distribution %2,
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This characteristic of*®* Ca mobility in apple shoots explains why leaf marginal
scorch symptoms (caused by Ca stress) appear in the basal old leaves first and not in
the apical young leaves, as reported in our previous paper . The Ca fixing sites in leaf
tissues, which need to be saturated with Ca before re-export can take place, are
continuously developing during leaf growth. When Ca is irreversibly fixed by these
sites (constituting most of the leaf total Ca), this fixed Ca is no longer available for
functional use. Therefore a continuous supply of newly-absorbed Ca is required during
leaf growth and maturation. In Ca-deficient apple shoots, the limited supply of
root-absorbed Ca is mostly translocated to the younger leaves, therefore older leaves
are deprived of functional Ca and develop leaf marginal scorch (a Ca deficiency
symptom-in serious cases, young leaves and the tops of shoots also show scorch
symptoms). It appears that a hormonal regulatory system might also be involved in
Ca translocation within plants. Generally, the most sensitive plant tissue to Ca deficiency
is in that plant organ into which Ca is most difficult to move, e. g. apple (bitter pit), .
tomatoes (blossom-end rot), the tops of plants (die-back of tomato plants; leaf tipburn
of strawberry).
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Fig. 8. Exchangeable-and fixed-45 Ca activities (¢/m/g Fr. Wt.) and their percentage
activities in apple leaves (from different nutrient treatments) extracted with
0.2M-BaCl;, ~CaCl,, -MgCl, and -KCl solutions. (Samples taken 20 days afterts

Ca application: the data show mean values of 4 samples.)
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The plant-tissues capacity for Ca fixation (i. e. the amount of *Ca accumulated
per unit plant weight) varies according to the general nutritional status of the plant.
For instance, Ca-deficient roots accumulated much more *Ca than did Ca-sufficient
roots (Table 1). Therefore, the pre-nutritional status of plants changes the mobility
of applied Ca through its effect on the Ca-fixing sites in the plant tissues. The Ca
fixing sites are not entirely non-selective because the amount of Ca that can be
replaced by concentrated solutions of other divalent cations (0.2M-BaCl, or-MgCl,)
from previously-deposited “Ca in leaves, is much less than that displaced by non-radio-
active Ca (0.2M-Ca(NO;),) solution (Figure 8). Root-absorbed “Ca, after reaching the
fixing sites, is gradually turned into irreversibly-bound form, as shown in the greater
#Ca fixation capacity of basal stems (Figure 7) and in the increase of leaf Ca content (
mostly non-exchangeable fixed form) with leaf age.

From our Ca mobility studies, a hypothesis of continuously-developing calcium-
fizing sites in growing tissues has been suggested. The Ca-fixing sites, which are not
entirely non-selective, are ceaselessly requiring additional Ca in order to maintain all
cellular functions and intact membrane structure. There are at least two categories of
plant Ca, namely ; (1) irreversibly-bound Ca by the fixing sites (3hat hold the major
plant total Ca, and which cannot be retranslocated) and (2) reversibly-adsorbed

(exchangeable) Ca that can be displaced by other cations to some extent. This system
of fixed-Ca and adsorbed-Ca, which is in dynamic equilibrium during plant growth,
controls the supply of functional Ca. Old apple leaves with a high Ca content, but
showing Ca deficiency symptoms (marginal scorch) support the explanation that most
of the Ca in old leaves is irreversibly fixed. A limited supply of root-absorbed Ca

(which is preferentially transslocated to young leaves) cannot satisfy the adidtional
requirement of newly-developed Ca-fixing sites in old leaves which results in the
appearance of Ca deficency symptoms. Thus a calcium deficiency may appear in old
leaves in the presence of apparent (total Ca) plenty. A small continous supply of Ca
is required by plants if Ca deficiency in rapidly-growing tissues is to be avoided. The
best way of preventing Ca deficiency is to maintain a continous movement of Ca into
sensitive tissues (and to avoid interfering factors, e. g. high-k etc.) by ample supplies
of Ca through the root medium, or by direct Ca sprays to plants during the period
when Ca deficiency disorders are most likely to arise.
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Table 1. Formation of PLB from young leaf tissue on infant phalenopsis
at various culture media.

_ N BB Rl (mg/l)
ok = ou added regulator "B K E %ﬁ%ﬁiﬁ&%iﬁ%ﬁ B/A X
No. of explant No. of explant
Basic medium NAA Kinetin tested (A) formed PLB (B) 100%
2 2 20 2 10%
B 5 10 20 i 35%
? 5 5 20 12 60%
10 5 20 5 25%
5 10 20 0 0
5 3 20 0 0
M. S
2 2 20 0 0
10 S 20 0 0
& 2. WSS ERRERYRFRE LU ZILE
Table 2. Comparative formation of PLB among explants from different
orders of young leaf.
%ﬁﬁ‘ﬂ/ TR 25 ER A LB
2 B BB B E %EZ%‘?:HE{L{%Z%H‘%{ Bok No. of i’LB in explant
No. of explant No. of explant B/AX
Leaf ord tested formed PLB 10095 | & % W 5]
eaf order (A) B (Max.) (Min.) Average
L 20 12 60 6 1 3.5
First leaf
st 20 2 10 4 1 25
Second leaf
= 20 0 — — — -
Third leaf
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Fig 1. Formation of PLB on the excised first leaf

of infant phalenopsis after 5~6 weeks in
: culture.

2. FRAUDCEBBEE=HEA » 50k B
 HERHEZ.
~ Fig 2. The rapid development and no inhibition

each other of PLB was indicated after 3
months tissue culture,
3. WIRMIS S R ERERY S~6 B »
B BEEER R L5 ) ©

Fig 3. Formation of PLB on the second leaf of
the young leaf tissue from infant plant
phalenopsis cutting tissue culture after 5~6
weeks but PLB are very small. :
4. FEREUYSLBERE » RERIFRELY-
Fig 4. The formation of leaf and root from PLB
are capable and PLB also can from PLB
too.
5. BEFREUD SRS BB AEA o
Fig 5. The infant phalenopsis formation from PLB
after 6 months.
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6. WHEERSG ) 1~2 EUREEFAENNERTARNASE se | B sieve
element. ve : EH% vasal element (380X). : p
Fig 6. The cell devision of parenchyma of vascular bundle had begun after cutting
tissue culture 1~2 weeks (330X).
1. ERREEFREERYL 3~4 EEREESE - (FEME) uve: ERE upper
epidermis (400X).
Fig 7. The buldge was formed cn adaxial surface of leaf after cutting tissuz
culture 2~4 weeks (400X).
B 8. ETREMITHEEERIMERESE ke ! FEK hypo epidermis (400X)
Fig 8. No buldge was formed on abaxial surface of leaf after cutting tissue culture
(400X%).
9. ERGBASRRREEED LARMBTE - c : RBAR callus. ami : 5 EABIARE
apical meristem initials. (380X).
Fig 9. The apical meristem initials was formed from callus surface. (380X).

- 1980
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B RE L 2B LIS © PR BEERREEKE H 1~2 BE% > EETYNEEHA
BRAER © 3~4 Bk RESHABERTNERENS » REXRBAREE» 5~6 Bk
REHEOCLEERY AN » (1) » EFEREUYZBEEER » BE— » EHREMEZHE -

(E2) > HEABREE » DERDEBERS » FHRIRKK » MHESRESEmEA I o SE 3 H R R
BB (E3) o FEAZFRELUDIRRE S 2 S EA# 5% » BRNER RS S LEURE
EZHE - ARABEBREFREUDBERFRELDZHS (B4) » BREBAEA~LAEARS kL
BETK (BS) » BRY/INEHE-

MREIBE  ERFEER > 1~2 BANRHTRAENEEEEARESSH (BE6) » #E
PINMREGAR > 3~4 BREMEERZEFTRHZ2HREABZIVR » £REE (adaxial)
25 M SRR > MERKATRERR (B7) » METEKEARS WEEEE » e
EHERE (B 8) o 5~6 BRAMERAMABHEAR » RAABNEHRELS EABYRES

(apical meristem initials) (E9) » BEERFRELY o '

&t ]

HRHEY EABE RS2 » 1AH 1965 4 Wimber 1 LIyF#E#MHHEH (Cymbi-
dium) ZERFRBFEAFR UEREBEAAREREHMNEAGEEZHE -

AL phalaenopsis Q¥R ITFHRRERRGABELRFRELUDHK » TESLRHE o
mE—BRE Bs BERAF » ARAGHSELAE NAA 2 mg/l, Kinetin 10 mg/l #E4 PLB %
% » MBREES NAA 5mg/l & Kinetin 2 mg/l BEE PLB E4 » BHETREERE - ALY
phaleanopsis #hE¥HLME » FEHEEZEPZE NAA 2 mg/l % Kinetin 2m g/l L EBEK
21971 FEHEO L M. S. $SIEESZE NAA 1 ppm EIFH cymbidium BEREH1L o i
phalaenopsis 2 LATHEREBEE cymbidium BF o

MARBRT s Bs 2 M. S. BEEFEREZEE» M. S EAEME Bs BEESZRAER
B EAE PLB EL » BEAPESETREENUEATRH - B HE » Bs BEEFR®
BasEESN  HAEMEESE M. S. BERFES - 2% phalacnopsis $HIEYS 4 {brEi4m
BT H RS RIE » SBRBRAEFINY S LZfER » ASE—SHE -

BEZER  H=%E PLB B4 > MO%E (F—3) RAE=3ESE PLB EL » KBS EIER
BH o ERRKX » RSARTE » WRSHMSL » HIERE - 7 » HE © BERE
Vanda coerulea 3> BEAREZEEMRZSHER o X H3E8MELS> PLB M
N BERKE T FERTET o BTG EE (BB—35) ZEEAFREZHAE-hE 1 B2 FIR
PLB 2 BB EHEINHZES » §— PLB 58 E o 1971 £ K © 8L, cymbidium ZEHEH;
EATER BEREEGUHIRMIFERER » BARBZERTRH » TEKE © TREBZHETRR
i MY ZBERARRENARE » RETRAZER - EH4 ~BE5 BEFRN Bs BERF+H2E
EEEREL PLB frARERAN RSB FRIRAL » BERS#BEES PLB o HERER—
REBIRE T A SRS LSSk

HE7 B8 HBEETREZEMABERETHAER BT firnkEEEEERS NEETR
KEBRATEZRE > TE 8 FIRTREEREAKMENRTEEEREE o IL7{R# Esau
® ZHRRE  HERNEERAZTER REFZERELETRAZ IR B EEF 2 LS
BR M2 3ERMRMRE » MRS YR BT 2 RGP RUR R » BITEEmEs
% B ERIEY (exogenous) o Priestley & Swingle ® ETREF ZH A& B — MR »
RH-ZHRS WG UZER - BPES @ #E phalaenopsis W43 PLB ZiEL » RHRE
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Pl T 2 Ml 2 ok o LA RERE 7 FTREAER » B 7 AR Z AT A R s
FEEH  EREMR ETREZERFER > GE7 - B8 WHERAEN » LR/ Ml ik
BZHOIK > AEARES REEEK » BEEESNED -

B9 BUREEAREEZEGABREELSEARZAERE - mARERS R TSRS R
ZHIMEED (cell cluster) FRRIFEREBEIFIRMAL o HRRAE 1970 &> Stewart ez al © )
cymbidium FEME » HERKEED -

51 B X B

1o ARSI - 1971 - FEREEESTEFZAR » B ESARREEFENHLHR -

20 HeES - RAJIEE S BHEE - 1975 - BEET v ERDOABERC L 3EREH T 5K £—#
AAESEEHE 4 (1) :47-58.

3. FRAE « HEB— 1972« v RYE - Fokat (AAMH &R : 103-105. v

4. Churchill, M. E., J. Arditti and E. A. Ball. 1971. Clonal propagation of orchids from leaf tips.

Am. Crchid Soc. 40 : 103-113.

5. Esau, K. 1965. Plant anatomy. 2nded. John Wiley & Sons Inc. New York.

6. Gamborg, O. L., R. A. Miller and K. Ojima.- 1968. Nutrient requirement of suspension cultures cf
soybean roct cells. Res. 50 : 151-158.

7. Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth and bicassays with tobacco
tissue cultures. Physiol plant. 15 ; 473-497.

8. Priestley, J. H. and C. F. Swingle. 1929. Vegetative progagation from the standpoint of plant
anatomy. U. S. Dept. Agr. Tech. Bull. 151. .

9. Steward, F. C. and M. O. Mapes. 1971. Morphogenesis in aseptic cell cultures of cymbidium. Bot.
Gaz. 132 (1) : 65-70.

10. Wimber, D. E. 1965. Additional observations on clonal multiplication of cymbidium through culture
of shoot meristem. Cymbidium Society News. 20 : 7-20.
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Studies on the clonal propaganion of

Phalaenopsis by leaf tissue culture’

Ruey Song Lin?

Summary

An investigation of finding the clear and good media were carried out in order to
establish the msthod of clonal propagation by leaf tisue culture in Phalaenopsis.

Calli and protocorm-like bodies (PLB)were induced from leaf tissue Phalaenopsis of
in a basal medium containing Gamborg’s B; salts, 100 mg/l of myoinositol, 30 g/1
of sucrose, 10 g/1 of agar, 5 mg/l of NAA and 10 mg/l of Kkinetin, the pH was
adjusted to 5.5. Plantlets were also induced by subculture in the same medium.

The ability of PLB formation was higher in the first than in the second and.third
leaves of ths explant of infant seedling. it was obssrved that PLB occured most frequently
on the adaxial rather than the abaxial surface of the leaves.

Studies by light microscopy indicated that PLB formed might be deried from cells
just below the epidermal layer. This is further demonstrated by the high nucleus/
cytoplasm ratio and active cell division of the parenchyma cells in the bundle sheath
tissues.

1. Contribution No. 936 from the Taiwan Agricultural Institute.
2. Horticulturist, Department of Horticullture, TARI. Wufeng, Taichung Hsien, Taiwan 431, ROC.
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EHRGFAED TR AR ARNAS ZBEEZER
R RAMR

BRox

WE . HWERHHEY ERFE (Pseudomonas  solanacearum) 16 {HE ARG S BEKR -
BRHMARHRERX < & 16 FEKARTESRAR » FEHRZESERVR Bk 0 &
81 WA ME KA ZRBEAX - FENIBRSBEZAEENE L (+) BBRE > o-D
() BB o« R pWEN - S-SR SEFEE L (+) BEHE, 8 5K
SRR T, — LR BN o e Rk 50 o JE lipid A FTE2RRISEEAIAZSER o AR R AC A 00
BRE » BavEZHMELR

ZRGHEYERRE L ERRE O TREKEZZREX > MEABEFBERRE » £
BHEEZNERERHHARAZER > RN EHRERN TR » A EZEARHE T AR EE
SRBEEE » (AF SRR R R B AR RS 2B S0 o KR Buddenhagen
% Kelman AKX “° 2&Y > EHARFENEREZEEN . (1) RAERRIEEELRALZ
%R (2) BRTZEREE EEARAN » RTUE-LRMNERRY R ST LEERIZER
s (HEBA BB EIFREETRER 5 (3) AAEMERNEE EEERLZER - ER
BB AER T BetE » AT ISR A S R AR o ESBHRZAI TS L - DRI
FERTRE O BRETERSZSHEEEEFHSTMPENESE - BRE MTHET 5
Vifk®R o LBy —7K/E@ (phenol-water) ik » #RSEHEM ETMMWZ EEMDBIRAL » b HAERE
E2MREAM S EEFREZ8E - EhRFIA Trimethylsilyl derivatives JREEFEER Lk
¢ (pyridine) EfFEEIZSE » EEBEZFRBRG VA LIEFHET @192 o KFFRIFHER
HhMERESBEZE S T EZERRT LM BN A &R AP E

mHREE

—  HRBEZKERMEZIEER | AWHERTRAZ Pseudomonas solanacearum 16 {EE S
REFREASEFAHEHTAEHEZMREOMEEE - ARFHENESAEPRIEG MR RS
Wize TTC £ PR LERIERE » 18 32°C » 48 /IR » BERAFHEMINEARZE% » BIE
# Nutrient agar £ L o 7 32°C FHig 24 NREZEERE > W—A4&BEZME®A Husain &
Kelman #Z## (Ammonium sulfate 1.32g, Magnesium sulfate 0.08g, Zinc sulfate 8mg,
Ferric chloride 2.5mg, Manganese sulfate 1.8mg, Sucrose 12g, Yeast extract 1.0g, Casein

1. EMEEERARIT PRMRSE $ 937 8 RXHHREEZRLRIL » RhRARERARH R RIREL
TREIRFEIE » ELLILH o
2. KFTHEYRERRE - MY EPR FEE -
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hydrolyzate Difco 2.5 g, Phosphate buffer PH7.0 10ml, Distilled water 1,000ml) s
28°C {R¥E % 3R » IS ZEERIER S -

D MERSEESHE  LHEL phenol-water iR @2 o HIEERM Husain K
Kelm n J‘E‘%E*Efﬁ%ﬁ%i@ﬁ%{u 10,000 x g ey 30 755% » FEHIEPU o ME I AR LA
fk R (31.7 g/100 ml) ¥%=K o PEBAVRMER 5 g BEAR=EE (5mD By pH 7.0 25k
EriEE W (phosphate buffer) dr o HIFEBFEWREER sonifier cell disruptor (Model W 185,
Heat System-ultrasonics, Inc. phainview, L. T., New York) & 80 Watts » 15 53ElEE
s FHIE BT o MIITR MG BMEZE 65~68°C » REIMA 65~68°C 2 45 %Ey KB
(phenol-water) (W[V) 20 ml> # 65°C #iH 30 77 » MR AR S B=E  KE - BEET
YR (insoluble layer) o BH/KBERE ; BENEUREFEMRR » FEZKEHRE —KFT
BEREG o BIIKEZKETE B 40 FEEAKEN T - G2 KEEE 10,000 Xg &l
15 58 » WA TEREMEZ o WEERGIRESMREZLZSE ML BZEMBISHENZ
Lipopolysaccharide (LPS) o

= ZEEZ#HIE: Eﬁ@#ﬂ%ﬁ%ﬁi{ﬁ?ﬁ%{i  BER B EREBEEAXTEOEAEERR > BREFLET
iy > RIELALLTFIEmMEL o (—) BEERLIER @ #3 % LPS5 mg B 10 ml Z Pkl
(formamide) w1 » JRBE—TKE » fnAukee 5.5 ml» FERINZE 20°C TZ@BINA 3.7 ml Z & KES
E& (Acetic anhydride) » i BARLASEE » bl (FEMALE TR - HLERERSRENRZRIR
B=F > THEA 100 ml ZFE (Methanol) § (& 50~55°C) » M & 2 /NEF » (8 5 BEEE TR
s ERIEHOEIE » DINESTE - L EE BRERLZBEE  BZ4BERER BULEER
—K o WK HEHEE 10 m]l MEGHER > MERGTEERG o () RERER: BEt
ABESRGMA 4 ml 2 1N &AM GFRZED - iK% 48 /K » BHSENE o SBIRESHE B
BEmaifz LPS (partially purified LPS) - () ®GHGRFEIMK  BEHGEPE Q2:1
VIV) B4 5 ml InAZBGBHLEZ LPS & o B2 » MRGrTEEESEERER dipid)
1% RESTRA BRSNS ERTG o BLSBETMRBERMREZGZE - H=HRH5 IHAR
WRRS i °

P BRERSE | BEAS TR AT ARRERS VTR LA MR -
FYR R A ERME (9% o REAPEINT ¢ WEHRIFR 100 mg/ml ZK¥EE o B 0.5 ml fRA
0.25 ml 2 1%l¥E (inositol) W o MK A KFERMERR (40°C) 10~1554E » ik - ik
B EEBANEEE TS » RAEBHFEBEENERI (Nitrogen stream) T » fR{RIIA Sigma-
sil-A &% (Trimethyl chorosilane : Hexamethyl disilazane : Pyridine=1:3:9) 0.1 ml-
EREER 10 58k (KEEAESH 128 E) » AInEEE2 TMS fi£4 (derivatives)
o IEREEMT AW ABRYE  FIRARKRERG RS - REBERS & (Shimazu GC-5A) A
# H,~flame ionization detector o {F FZ 5 HEFESAEK 0.3 cm s & 0.5 m Z3HE » NEE6%
QF-1 on 80~100 mesh chromosorb W o i @ SEMEE » KA &5 BR =37
:40: 400 (ml/min) ; FECSEEREE 110°C HE4 548 > MENESE 4°C ZHEBERT
B 210°C BEMEEE » BEHREES 260°C > E#EE 100 mm/min ; 8URE 102> #HE
32x0.01V s ZEHES 2 41 o ' '

- S
— - ZEEZHIE

FEE R 16 EEkZ Sl Sonicator - & 80 Watts » 15 @2 BEWIRE% » 7

BMETVRAS;MEEEHER > Bt HlRERMEER (D8R 2L FERREEK -k
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ME AT 528 BRERFSTHMY » HhUEABEMSKESREA » RELABTMLLE G
G2 TE - ARBRLEEZMEAR5 » LPS (Lipopolysaccharide) B2 R HIE
s BB ERARS o HWFIA Colorimeter # (14) MIBEABEELE 1.6 %LT » MAR
Nihydrin test #RBA - HEYCBEBLEBEHZMBREB AT EEREHEREER -
= BRERESELNERET S SRS R

TREHREMBE S BEZARG LEFSENFE (E1) » Bk 70 & 81 AEEE 2 B
BB MERE 27 & 50 AR RIEBHEE » B BIES BEOTR I LI6HEEEES B AEEY -
B-EPMREZEGIERO S ITEENE 1R - K5 EGELEENERE D (a- FHEE
s Rk G (B-HEW) RRk H CREELEH -
=@ 50 & Lipid A FEISRRZAH

AN LBERUTE | MR IBZRGELETS > B8 lipidd A &5 42) -
o2 RN IHEA T8 SE-30 column Z TR (%£2) - hERERSBEENFLIBRE
AfE—fE » HhLiEimE (C16: 1D » B (C10) k{EAmEE (C20) meaEES (E2)

#& 1. Pseudomonas solanacearum 16 {HEHIIINEE S BERE (L K REWZ Lk ¢
Table 1. Comparison of hydrolyzed products of lipopolyssaccharide from 16 isolates of

Pseudomonas solanacearum.

R EN % X %%  peak number ? 28 £ B K
Type A B CDEFGHTUVWIXY Isolate included
I + + + + + F A+ - - - - - = 70 81
I | - --- - - + -+ - - + + + 41
9 11 42 63 64‘
Ly - -~ 7" TrAt s s s T 65 66 67 69 72
v | - - - - - - + + - = = - = = 50 27
v - - - -+ + + - - 4+ + + - - 21

a. T+ ] RRFE T—) RRAFE o
“+4” indicates presence of the compound ; “—” indicates absen-e of the compound.

b A ZHHERHEB 4105 (REELEY) » B 512845 (L-D(+) #Bge » C & 16.85 ( (a—D
(+) H#ERE D /B 18.8 5 («—HEH) » E B19.95 (—4HaRE » F R 20.8 5 (REHHE
¥ 0 GB 2.0 (B-w&E H B 2.8 5 CREEKEY) > X B 3.40 5 CRERLEY
» T £ 8.40 47 CREEEMLEY) » W £ 23.20 5 (a—D—5RIEM » U B 21.50 &5 CREwks
¥ oV B 28.2) iy (REELEY Y B 4.0 5 (B&EE) -

Retention time for A was 4.70 min (unidentified), B 12.8 min (D(+) arabinose), C 16.8min
(a—D(+) mannose), D 188 min (a—glucose), E 199min (f—D(+) galactose), F 20.8 min
(gluzosamine), G 22.0min (8—glucose), H 30.8min (unidentified), X 3.40min (unidentified),
T 8.4 min (unidentified), W 23.2 min (a—D—galacturonic acid), U 21.5 min (unidentified), V
28.2min (unidentified), and Y 4.0min (L(+) rhamnose).
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- Reagent 1

n
A-Galactose
Glucosamine
Cll'GlUCOSG
Bt — #-D: onic acid S
e ———— Inositol
<
-1
Rmom —— — —
L(q)an\Mse
» )
~ Li+)Arabinose @ ~
o
o«-D+)Mannose O
«-Glucose O
@Iuctose m
== Gl ine_ -n
@ -Gluco: ne m_ ~
dD-Gclncmromc acid " — = A-Ghcose ¢
r BE— T p— — o
i !
.J - Reagent —
i s
o (o))
o o
a-Glucose Glucosamine
L T ———==- Glucose
I Inosi o
e —lInositol——-
r (ﬂkﬁ

@ 1. Pseudomonas solanacearum S {HEKEESEEEZRKE RS FERY - EP Inositol BREEYH

Fig 1. Gas chromatogram of lipopolysaccharides from § isolates of Pseudomonas

solanacearum. Inositol was internal standard.
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Pseudomonas solanacearum lipid A Fi&ZIEH5EE ¢

Table 2. Fatty acids of lipid A from Pseudomonas solanacearum®

fig B 113 3 [::] Fo& OB OB G

Fatty acid Molar ratio(%) Retention time (min)
c 10 (€313 20.6 8.8
C 14 (AEER 1.7 15.4
C 16:1 (isHEimEg) 54.8 17.2
c16 (Ui 0.7 183
C 18:2 (EEpif e 09 20.8
C20 CTE A ) 9.1 224
C22 (RkEE 32 24.7

a. WEER 50 lipid A Fra 2RISR o The fatty acids were derived from lipid A of isolate 50.
b, VEEEVTRDOEEEREERN - Some unidentified compounds were not included.

m 2.

\TJL_J\_J

Pseudomonas solanacearum (i 50) lipid A Fiaikiem a2 RE RS WERE - C 10 BRE

50

Cio

Cien

C20

» C 14 BREEHE C16:1 Bl  C 16 BixME C18:2> RERCHEME C 20 Riek

g C 22 BRI -

Fig. 2. Gas chromatogram of fatty acids of lipid A from isolate 50 of Pscudomonas solanacearum.
C 10 was capric acid, C 14 myristic acid, C 16 : 1 palmitolic acid, C 16 palmitic acid, C 18:2
linoleic acid, C 20 arachidic acid, C 22 behenic acid.
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TR HEKEETRNRE » BRENTE (MEBASFaLBEZKREY » WU
BARE A & B E BRI LAE 5] 05 TR B KM 7E RS & AR ERERK (R 1 ) o
Tsang (21) FBLIZ4 45 % phenol KSWIREEMEME » WilE4EHR (Lipopoly
saccharide) ZBEHIZK » AL » AERERE Westphal K(22)8975 M #¥ lipopolysaccharide
flidk » B ATIEFIET o FEERF M MEEER L BHEAR UEERE (glucose) » 7 fE7LFE (galact
ose) REKHEM (glucosamine) HE 1680 K EERERAEHEYE IR E XS BHEEk
HHEHS % BEARAT 3L B RO LA RIA BE » R 2LBERR (galacturonic acid) - @EE&EME > kAR H
£ o % lipid ART&IRIER T » RIS (capric acid) » #7i#ihAER (palmitolic acid) » 7E
A HEE (arachidic acid) % » B Jenning (12) 4#; Nesseria sp. 2 lipid A Fi&Z B-
hydroxylauric acid % B-hydroxymyristic acid 7" o Swelley (20) #& TMS derivatives %
o (pyridine) #FRAEERMA R » R ERHRLATR S » BRIEEBIISER 5
HEERR T ELLAZE -

A EBRIE RS HER SR RELMES HERRE S0 HEEeTHM » REZE R %R
K+ (B P. solanacearum R—WWHWEE » HIFSNERERKR » HEEEES » A— ARk
2> TRESURBEETFANER » EBR - REENEETRESUEREETRRNEE B
MR KR BERRERE -

5 B X &
1.4 - 1974 « ZEGEIHEERFARAE 2B A RE S 2% o Proc. Nat'l. Sci. council No. part 2:
351-362.
2.B5EH - fRitB - 1978 - REEERS LS WA EHEY FHOREFT R ZIa i o B 57 rh SUK B il in R B 4R
7 :11~19o
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Analysis of the polysaccharides of Pseudomonas
solanacearum from Taiwan by gas-liquid

chromatography’
Ying-ming Liao?

Summary

Analysis of cellular polysaccharides mostly derived from cell wall shown that 16
isolates of Pseudomonas solanacearum varied greatly in their components of the
polysaccharide, and they could be divided into 5 types. The composition of cellular
polysaccharides found in P. solanacearum were L (+) arabinose, L-D (+) mannose, «
and B-glucose, B-galactose, glucosamine, L (+) rhamnose, L-galacturonic acid, and
other unidentified components. Fatty acids obtained from lipid A of isolate 50 including
saturated and unsaturated acids, the main fatty acids capric acid, palmitic acid,
arachidic acld, and trace of other fatty acids.

1. Contribution No. 937 from the Taiwan Agricultural Research Institute.

2. Research Assistant, Department of Plant Pathology, TARI. Wufeng, Taichung Hsein, Taiwan 431,~
ROC.
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B & EFURER LB ERAR
ENF N Wt

E . B Rhizoglyphus echinopus (F. & R) » 3fiZE > EEMEREEHEY o 1978
FRENEERZEZE > BRBEREZRE - WEXRE R AN B ERRESERE » MEH
PEREL o MHBEZESRENEEREGRE - EHEZEZBIE Temik RERRPH
280 BRI EERE o RKBZHEER 3 BRALFEE 425 m® ZREREHK 2/\FAE
BRI BR o HEARMZEERS o

BRI > Rhizoglyphus echinopus (Fumbuze and Robin), 1868, B K2 B (Astigmata
) ¥iEFt (Acaridae) » RiEIF (Rhizoglyphinae) » REAZREEEHEN (B > 2) K
SHERER > WEMEREL BB H5E - BE - KMl L& BETF - BEd > WHEE (5
AE) (Amaryllis) FATE (Crocus) EfEly o REMBA EERRHETEASE - LHE
EHAd o B3R HERTEE 15~20% o EHHZBERVBERSOEER  EEEBHAZR -
{EL G SR ER AL it SR B AR AR B RS S AT 5 148 » T PRE M FREART 518 .0 ©

T An AR s 7 B S N EGE y R B » R RTIE AR IR IR > AR S RS E A e AR - (B
R ZRMIEE  DERE - FTUEREENS » LERBHERBENERETRE » U
HEMHBE S o RWMETRENS Erwinie BZHE © o ZHES B¥ERRBRZRIERE -

e B (Oregon) MuyE & (Lily) REERABHERGRE » HRIBWWZ-KINE o HE
A o AR R ~REEB R ZBREE Y° o BHWEBRBREAREES Verticillium
s AEBEZBRDHAEREABDARANRAEE © -

B2 AEE » AR 10~24°C (4 20°0) » SER—ERTF 17~27T K o EH 21~27°

SER—AETE 9 —13K 2 13~10°C Z KB A2 kIR (Torpid) #RH8 o ﬁmﬁi@‘ﬁﬁ 35°C
E&%Z’E@ﬁiﬁ EHERNRE © -

RREE I R R E SRS By > RS BEENA B ELAIIE RN - BUEEARER
REMEZWEZHERS - MABRZHEZRER 52 FARMBABEE o 15 FERGERMEE
B E 67 F2AMER > BHTHREEMREE o MINEZERE  RRERRGIEHEERER -
HM5REERVEE » FRBREETRAR -

wHREE

— ROWRSERE  REMFEZENRDWEBEEEY  FR67THE4 820 HEER 53 - #
BEHERBNEERMERE o 68 FREEFAMMEERRAFRZETRE2EZRZENHEER

1. EEEREABRIARHSES 938 5t c A EHERAFR LECELS MY - FARBMTREAREE
BRETEEA » RETRBE BN BARTTIE - LRBRFALE > BRI -
% KREFTRLBERER B FTE EREWREREME - Bt o 2MEY Bl -
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% o FERHEEEO 2R AR B SRS R/ e BBsTH » RRERRE— R
Bzl - 2 > 3SR » SRS BB R > BEEREE o FREEAERER 10
~12 @ > 2% 30 Z 36 {f o

= ERBARE | RES RN EE MR VRSB Temik 10% G REEES 20
10kg/ha » W LAFER B 1R (EMES -~ 6 F) FRK (EHES « 6 KA 60 K& —%K)
» B HEEEEIRSE 5 Bl o NEER 1.3%X5 m BEEEH 4K RERTR B MR
PRI BRI RIS SRR o R EHRETE o KM% 60 K » FRIESES
#% 30 & 50 REAABE—K o H/NEMFEILESD T BESESTERIZH—FE 5/EHH
25 H > FREERAE 20 @ ARkBFERRARERPEREEMHEE o

= BARE RSB BB R o BREANS 2.5x2.5%6.8 m=42.5m’
o (R EERETR > B MESEEE  BEM B M/MEEE 80 em A —HERIL
» RFARIE AL © LIRS (Methyl bromide, DOWFUME MC-2) 1.5 1 » HRHS
SEB1 S 2 3R 32 SR o FRUARIEZS HEBRENZN - P BEEMLE -
Heh SRR AL B SHALSEE 75 om WET L DUENEE TR B S msEy
B o FRIE A BRAERIMAIRF 2 BB B R 13 cm AR » 15 JIRIEShAMER
— BB o IMFZERE L SIREAT Lo

EEBR SN S A EESEASRBEY 2.5 m» B2KBER 75 cm B2E T8
it FIPIEE 4 P b o B BML TR LR 1.732 > RASFRE  MASAHFERLERE
v E R BT R IIERRE S BEEERRN o ER TR DUES R A RS R
B R E T E - TE S5 (R - FIIERE N » $H% 5 cn (BB BHEH - K
RERBFITER I R ER B B » IER R - EMAFIEAE (Chloropicrin
s $REL 2 % RAE 1AL R e b P R BT D) AR R » o S A SR PE B AR 4 R
o BELRIFENRE MR ARKICT A 34 REREETRH 30 EAEHEEE -

. RS
— EREBERERS
(=) BHHRERERNRERE % 67 524 5 20 A EEHPER » FIAEALERE
RSB RNTSAE B B o ZEAE RS BT A F RS H B A B AR o B A

I'%‘Jﬁl&tﬁﬁﬁﬁ’]ﬂﬂﬂﬁ o HAERME 1 o IRERLRLE » BREHMMHR &"Mﬁﬁ*ﬂ*ﬁ%ﬁ’ﬂi
o (BAERTBMBIRIMHRY o LHRHZLERHRHYRE RRHELE o

#® 1. EHEAEZHTERBROGRERL

Table 1. .Investigation of acarid bulb mite in the field and packing house in Hengchun area

st , B BoOo% B B
Locality ‘1 No. of bulbs No. of mites
H#HERYE Hengchun packing house\ - ‘ B ! 20 0
BRI — Farmer’s dry field No. 1. ’ 20 i 0
BARWES T " Farmer’s dry field No. 2. 1 20 2
: g‘fiﬁﬂi—- (3% Onion fleld No 1 (residue) i 20 10
BEZEE— (%) Onion fIEId No 2 (residue) ‘ 20 8
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% 2. ERAEOHBEEEZEAREHRRERE

Table 2. Infestation of acarid bulb mite on rotting and healthy onion in the fields in Hengchun area

CRTRR [E R = BEER
Healthy bulbs adjoining to the
w B | REAM H B AR rotting bulb in linear
Locality Date Item Rc]))tl:igg 1 & oo |83 oK
Ist bulb 2nd bulb 3nd bulb
/T | BT R 57.00 2.00 0.40 0.70
Mean No. of mite/bulb
H 3k _BE%% Damage 90.00 40.00 - 20.00 20.00
Che-Cheng <
8 /I FRTHE 79.20 040 0.30 010
Mean No, of mite/bulb
_ | B % Damage ) 90.00 20.00 20.00 10.00
| 5 g | EREERM 0433 0.42 017 0.92
| Mean No. of mite/bulb
ARz | B¥E% Damage 83.33 8.33 8.33 25.00
Wu-Li-Ting D
W/ RPN 17.90 0.70 020 0.10
: Mean No. of mite/bulb
| | B%m9%Damage | 8000 | 1000 10.00 10.00
B # | oo FERFHERL 4170 0.10 0 1.80
Feng-Ken Mean No. of mite/bulb
| B¥%%Damage | 900 | 1000 0 10.00
= F TR 5803 | 072 0.21 0.72
Total Mean No. of mite/bulb
BEBR Y Damage 86.67 17.67 11.67 15.00

a. BEFAE 10~12 AP E Tk - Sample size : 10 ~12 rotting bulbs each field.

() BEEABEZE2ZRRB@BERE | hNRBHS FEERRERR  BERADE
s (E3) - REDETRIREREILBEZE2ZRZRDHAZE -

EEY > ARETRESHEFAREREZRENRELERESR (R2) » BFRFHHESE
58.03 £ » MHEER 86.67%  EMIME LML LR - BEE 3 RWERPFHIE 15% o LIBE
YA R B SRR RES 3 vk » FEREULE 248k » MHEEZHEREEE 3.6 %k -
PREERS IR BEREE 2 BR 2R BUES 16 Bk » HBREERR 11.67% » L BE 2 MR BN 1.8 ¥k - PREHE
BRES L MR MR 8k 0 HBLETRR 17.67% » HOLBEZHERKEE 1.4 ¥k BREZ > 7EREREL

% 3. HpABERLREEHRE

Table 3. Infestation of acarid bulb mite at Che-Cheng experimental plots

g g /5% Mean No. of mite/5 bulbs
g & @  MERE | UM _ .
Insecticid | Dosage No. of FE AR Date of investing.
nsecticides ‘ ke/ha applic ZFM 1
; | 1/15 2/19 3/8 | ean
Temik 10g 10 2 0 0 0 0
Temik 10g 20 1 0 0 0.25 0.08
Temik 10g 5 2 0 0 0.25 0.08
Temik 10g 10 1 0 0 0 0
TR G — — 0.50 1.00 025 058
Untreated check

a. EPIEYEEERREIZERIED « Mites were all found on rotting onion bulbs.
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ERAER 3 B2 BB 6.8 BES BERTHE RS E - MENHIFEAEE > BIFHLHE
R o
= - ERRBED AR RS

HEAE A SR B IR A B IRE S c BT EBRA R (3) o R
BEM 20kg/ha 4 2 KHGM (VXK 10kg) R 10kg/ha fE—ASMIMMMELE - ERFZREH

& 4. AEZRERNGEERE °

Table 4. Infestation of acarid bulb mite at Wu-Li~-Ting experiment plots

BN\ 53 Mean No. of mite/S bulbs
®o@  ow | BEBE | EARE Date o ]
Insecticides ];;;S/ahgae Agi)l(i)c ket Tte ol investig. ZFM B

ous |y J 3/17 ean
Temik 10G 10 2 1.50 2.15 0 1.42
Temik 10G 20 1 0 0.25 0 0.08
Temik 10G 5 2 0.25 0 0.73 0.33
Temik 10G 10 1 0 0.50 0 0.17
AR — — 0.75 0 0.50 0.42
Untreated check

a. RhBPYEIB R B ERIEE, Mites were all found on rotting onion bulbs.

HEENRBETAERD (R4) - fRELEER A FUGRRAR 2 THREREHBER
% o WEMAE B2 RS R EERRNER > E-FR2MARERRE - MUBEUERRER
EBEILE » BREZ  HTREETELZES - RRRHRREZZH IRERBRZBEHIE
s NEZFEB AR ARG o — BEKES » WEIRA BB R RPN e » RET LN
HRE SRR R - R ARG R G BIEARME » BE—KfRE -

JURBAER b 1.5 B3R 2 713 /s 2 Ji 3 » ZEiRIRFIFRA SIS 12 124 /SR » FTRRUE

& 5. RS HREZ B FrRURRRRER S Z AR

Table 5. Results by using methyl bromide fumigating in different periods of time against
the acarid buib mite

BB oW e E 8 £ Dosage 1.51b/42.5m3
Mi . B R % B A BEBRRIEBRAE | BERERIOKEE
lites laid at the Instant after fumig. 12 h. after fumig 10 days after fumig
position of the room [ & & & ® - & E F B K
No. of mite | Mortality% | No. of mite | Mortality % Survivals
7 J&7% 17\ Fumigated for one hour
=z ¥ 199 90.15 190 100.00 403
On shelf
i i1} E 187 100.00 181 100.00 12
On ground
H <} 141 1.03 142 1.14 765
Untreated CK
JE7% 37\l Fumigated for three hours
Z 7 470 100.00 — — 248
On shelf
2 ®E Ok 140 100.00 — - 0
. On ground
3 B 102 | 1.25 1579
Untreated CK | , |




RS E 2R R A h AR 215

S ETET o AEE 1/ > FEERAGEA » BWAEEAZMEHARE R > AIBET L kao e
RO BRI c MEZBAZF » RES » WED LHRMEAZIIEC » WERZT LE » KIET
Bf 52.78~92.11% 75 o (HiQ 12 /MR R BHRE » HIEER 2 FER] 100% o

1.5 B&RIER 10 REFRER » THIBABNIAY » EET LR REDEIUGHIRTD &

& 6. WBRERRAEZE LT EER 2 PR ZER

Table 6. Results by using different dosages of methyl bromide for 2 hours against the acarid bulb mite

N # 5 Dosage 1.51b/42.5m3 \ # & Dosage 3.0lb/42.5m?
BB &g E = - o .
TR 24 /By B Z& % 10 R, B 24 /Ny o7& k10X
Mites laid at 24h. after fumig. [10days after fumig| 24h. after fumig. |10 days after fumig.
the position L R : . | B & & 3
of the room No. Mortality i Sﬁ“ ~!¥ﬁl Lt !. No. Mortality Esff: '%s o
of mite % i urvivals | of mite 3 rviv
= I 222 ’ 100.00 ’ 151 ! 298 100.00 12
On shelf ‘[
257 100.00 0 282 100.00 0
On ground
# <4 129 0 1579
Untreated CK

HEEARR R R E » ISR BERE D - MR7EL L E Y B RMEEEA o 5LERY R, 7] A2
HARIERYIRMEL 2 o LT & B ERAE 10 REMEZHBBRERIBEZHES HES
s GEAVEESD o DL 3 FRIE 2 N2 RE - FEIBAR 24 DRRE » ERANBEZME 0 HIETHRDGE
100% o 10RABEAZT LHEEVBIRBEBRAE o 2R THBHEE RIF -

& 1. L FRERRREE AR EE

Table 7. Phytotoxicity of the onions after fumigated with methyl bromide

‘ Ik Large size F FK Medium size

RERERT (B | :

f 9 ; . 9
Period of | #§ M ﬁﬁémwmw 5w 5% .
treatment y | o. 4]

| o= B . . :
. t
(27 Nowof mit] Gl tagr | Voietl | of M| Gluer tayer | o crieal,
B TR 7 days after fumigation
1 0 0 0 0 0 0
2 0 10.00 0 0 13.33 3.33
3 0 36.67 0 0 36.67 10.00
% i<t 0 0 0 0 10 0
Untreated CK
JB7&H%34K 34 days after fumigation
1 0 10.00 3.33 i 0 20.00 10.00
2 | 0 30.00 0 i 0 5000 10.00
3 0 50.00 0 i, 0 63.33 0
%t w0 0 1000 | 0 20,00 0
Untreated CK | |
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MEREZERBEL » ££42.5 m® ZZH » DISHLR 5 1.5 BBHE 3 MR R ET 2 BB R
Z 90 o Hh TR B N MR AR R RE R » SO ECR i S AR in o 1A 3 BB AR 2 /Mg RIRT
EEREBRATAR » SR I0 o BRI FEIE AR » MAFIRBIERE -

WREHER D FLEESRFZE » IMBREZ FARELRERERZ BEHE - /e sgR?
BRETHZEERE AP BEET LRBHZINEETE2RELE > B 15BN BT A
ERBZREUBRZENED - AARERRIZERNEELEET L RELNEL (75 cm) » HiRL
FREERSRNE  SEN R IRB ISR IR RE » EET ENIMERASEERE - PUET
BEMPE -  AEAHRNERE L - RFEENZETER o
M MR RERHFERZEE

 FRRIERK BT M K FRRAEEABR VAT AERE o RS AERERB R
BRE MRMRT - BUFGHTBLAEMEE  BRER-BAEER - B 1/ NemEROE
BOREMEEZER - BEK 2 R 3 /NHE » JUE > IERZERR » CRTBHEMZARKL
AH o THERANHURAEERERURE - fLERHHEERZRE RBEE  WIEEZR
BRIE o BREIRNY) > HARMEEER - LERS » REERELEE » QEERMET -

2EXR

1.BHHE - RLE o 1973« T AR 20 - A2 2% 2165,6) 1 1-22.

2.fe4EE 0 19650 & =0 : 263- 4 RABBHIURTE o

3. Baker, Ed. W. 1952, An introduction to Acarology. : 330-4. Macmillan Co., New York.

4. Garman, P. 1937. A study of bulb mite (Rhizoglyphus hyacinthi Banks). Connecticut Agri. Exp.
Sta. Bull. 402 : 888-904.

5. Krantz, G. W. 1978. A manual of Acarology :376. 2nd. Ed. Oregon State Uuiversity Book Stores,

Inc.

Field investigation of the acarid bulb mites on
onion and their control’

H. S. Lee and H. C. Wen?

Summary

Acarid bulb mite, Rhizoglyphus echinopus (Fum. and Rob.), has been known for its
cosmopolitan distribution and to be found in bulbs of amaryllis, crocus, Easter lily,
gladiola, hyacinth, narcissus, tulip, garlic and onion, sometimes on rice st:aw. Shipments
of these plants are usually infested with this mite.

In the spring of 1978, numerous acarid bulb mites were found on the bulbs of Taiwan
onions during their exportation to Japan. A preliminary investigation and control prog-
ram was conducted thereafter. Mites were mostly found on the rotting bulbs, about 15%

of the third healthy bulbs were also infested.

1. Contribution No. 938 from the Taiwan Agricultural Research Institute. This article was supported
by the Committee of Onion Foundation.

2. Head and Entomlogist respectively of the Division of Plant Protection, Fengshan Tropical Horticu-1
tural Experiment Station, TARI. Fengshancity, Taiwan 830 , ROC.
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20kg of Temik 10 G per hectare applied 5 days after onion planting, no significant
effect was shown since the population of mites were low and found infestating on the
rotting bulbs only. Two hOurs fumigation of methyl bromide at dosage 3 1b/42.5m?®
could get good control against those mites and their eggs, only slight phytotoxicity was
seen.

B 1 B HEREEE GEE (Baker 1952) W 2. RDERHEIRAMESIEE (GHE Baker 1952)
Fig 1. Rhizogluphus echinopus (F. & R.) Fig 2. Rhizoglyphus echinopus (F. & R.)
ventral vielw of male (After Baker1952) Ventral view of gravid female (After

Baker 1952)
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3. RHERSERARIEE
Fig 3. Rhizoglyphus echinopus (E. & R.)
damage on onion bulb.
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MEABAFBENRAER LG EER
24 0 2 F W%

BE EREARM Micrcceropsylla nigra (Crawford) » BREBEHERFE » HB4BER
BRIBOERBEIMRG - BEFRARER 85— KRES—THA  F-REI0FHE1IH o &
BU7 B o REREIPTELHEE » fREEAZEP » IRHEZHEB - EXHREHEN » (BREENEY
T EERMABRERBRZERMERREE  BHI1ARS » 2R4ARD -

BERIBSTARRI Anthio BB > Lannate Kz o EARSENRERN 11 A4 10 RESE
—R> EEE AR EUBERZHERR -

BEREARE: Microceropsylla nigra (Crawford) » BF#E > AZF Homoptera : Psylli-
dae o A NERMEE O o i Kuwayama (1931) #45 » €45 Pauropsylla nigra Craw-
ford » fR#E3E M. Kato (1923) NEBEHBREZIER » HHEFHEYSESR Mangifera indica

[Anacardiaceae] ® o HhiB=#HBMES (1943) 'Z MEWZEH K& KFTH Microceropsylla
nigra (Crawford) ¥ o REHISEITAER > ZHELE %Ll Crawford 7 1919 51, Pauropsylla
nigra {EHHERH% > 74 1930 %= Bosselli BBE Microceropsylla o Pauropsylla nigra
Crawford BR#R% (Synonym) o

BRAGEBBERFEERZ — BRIWEAR » RBNBEEFTRENSEL o MERSAEE
AR ETE L » —BTR—BIRT o EIESENRE » (BEEE BELNERER - NPHRBALER
W kiR Bk RIEEZHE > LEEERZHM o DB D SRR IRER » LS WESE
FEBMENE > WR—BRAHRESETELER ~ UREAER » ZPEBERZEE - SKRBED
RIZEM » RARETE » EEREMERMEINL  BERKE » BRBL /DI BRERER
AZER c FIULBEABREZLE » WEREERKE -

ARBBHEFERMEERE  EEZEXEES » AREYREMZHE o RISERLAMYRERR
5Fi s RE 66 7 AZE 67 6 J » {FAFRERRIE » i7E 67 s£5F 6 AAEEZBKREHMS
TEZ#IMZBIARR - ZRRBRIM|EWT ¢

#HE R F &

— - BERERRAE

(=) RBEBBERIRBZENRE  ERILANRERRSTEREZERE » ¥R 25
WERE HEBPLARE-K - BRBEAR > EEKZEAER-BRELN » BEHLETFEHEA
BREREN - BRELTIHRAE 107 HEEERABERZREERARBZEINE -

(2 ARBEERENEERE : RABEENEREL - BAMKEHFEZHR 30~50 F3E
1. BEEERERT HRSE 5 939 %o APIRAIMEEE 78 (ARDP) -32-A-327 SAMHE) o HAARKE

BIRRBIT BRI IE » FrLLTRBGHIL -

2, FPTRILAHERERBRS TR ERMEMREREE » Bt - WA Rulib
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PSSP MBI o MR 2 KNI AR b AT R A 2 0 5 Bl
B L FESEAEFEE L AT HEEEARE AR o B0 e f B2 15 gRF
HEE  RENHERREEN 2R HHE10 om? HREF 2RI o

= BEAERE | SARSHEE 10 M FmE— o BEAAMLUIEARS (Active
ingredient) 0.05% 2 o /N IR 8 fh » W 4 K » BEHSERIEMBET o th 67 4 5 73 4
HERE6 55 B 10 KIEHE—K » 4K - HHUEEHR 9 KHE o HHBETE 10 f» 350
FEA LSS h 67 £55 13 AERE6A 15 AXBELK - ARBS A, B WAL
» AFEHBE o

— BRABBFHE

(=) RBEB/RERKBZENE : ME—FR > RBEBZBREBBE > BENERREE
o B—RENS ~T R Fo Rk 10 ZREL A o RLET ABERS - HIEUFERZBTEER -
FRZBERREREFHERUME - A2 66 £7 1 25 AREBRALSFREZRHE  FTH
BREMEITIRES - HELEIN8 » IWAZABR ARG  BEEAKE -

BRERE 1 E3 AR » EHIHFREEE) » SRABZHERENRED 5 EIHR
HEATEAVRR FTRETE (AR BT » Y H O BABENRE - EREELMERE  LERE

2E ®E
Temp. Precipi-
- ABLBIETER °C tation
100F % damage of nymphs on mango leaves mm
_____ ERRAGZEHE 901500
% deposited of tender leaves
90r . .. 32K Temperature
C————— &+¥ Precipitation 1450
A
80 ’I \‘ 404400
! .
;o
701 I o
/ “ 351350
!
(2] E L / \
o0 | / \
E 60 e, ] \ Lo 301300
° 4 \‘ .~
° o 250
NS
40F {200
o 150
201 100
10f 50
0 0

7 8 9 10 11 12 1
1977 1978

B 1. BRASEFHEAE

2 3 4 5 6

Fig. 1. Seasonal occurrence of mango Psyllids
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SRl > W7E 5 AL FIEVEREN MBS ABKREHMHEE - BRFNETE 450 =
12 BomBaRt HEERMZBERYRERERE  RRZBUEREME o AR —HER
TEEE S » 4 RFTERAE - MABZBERNBERFHZIRHEREDHBLR o

MEZSBENABZBEBELBEZMG - mEL > 5—7 AB—R@HWELS > M 10—
1 B KETMENEY - ABMABREAZBEEFVEZEMAN - AH 8 » I MARRERTR
B2 GayE  BERENEES » TRAE FEED > ABREBBEREIRA TR - B9 AL
% IR BEERESTES » MIHARLE > HILARBBERTE -

BT ENENLEABERL MY - AEARKEE - BAREERE EE > &
PERRLMESTAEHES  HABENRED - MABRESAZBRERALE - b - YEIRE » 8RE
RWES - RWHRAEZ LEREEK o« ML TSR RERABRENRELRERY - £2 -3
AR ARIERN » BUREDR o ELBARERE - LEFNETRE -

(=) RBENZ AR ETE  REZFF » B EREERESRARREND - BEERZINK
EEERSS o FEABRBEEERZEWED - EE2HE £ 11 ARK - WARAWE - BE
BT o fe— TREEHABESCR o hE 2 Ziig > TEHABINZEESS - AIEEE

EEMEBELEBEREEA -

_ =R @3
180 Temp. Prec:;g;:i—
l'“ ----- ¥ ¥ Under surface of leaves tation
)
:“‘ # & Upper surface of leaves oc | mm
160 ,[ ‘, e esscascren & K Temperature 404400
: |\ c———— #% ¥ Precipitation
'
'
140r ! 354350
'
'
:
120¢ *seena, : cot 304300
! .
' o
;
1001 254250
& o e
&
‘s
S 80 204200
2 ¢
60 15{150
\
408 1N, 101100
\‘ I‘
\\ /
20r \ , J/ 5150
i /
/
1
L AT
0 ===l
7 3 4 5 6 0
1977

2. ERATESERS 10cm? FREN ZEINEE

Fig. 2. Seasonal deposition density of mango psyllids on 10 cm? of mango leaves
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B 3. FERARLMERS 4. BRERBERABZES (¥ -
Fig. 3. Adult () of mango psyllid. Fig. 4. The 5th instar nymph of mango psyllid
(dorsal view).

ABENEERMENES G ERRER o F—KRES~TA» EKRE 10 BUELA o %
ERERE 11 A EEE 10 cm? BHEOE 90 K00 » MESBEE 177000 - HEHE2 R 5 A
M > RMEER AL > $mENRS o
ZoBRARBRBE AR

HR—MTARABEER » B iaEEAZLL Anthio 33% EC k660 {2 » 4 10 KM—zk » JLig
ARZBREE - BAEK RS —% - XS Lannate 90% WP pnzk 1,800 {Z » H BREMER
Anthio » {B2£R7REI¥ - Tamaron 50% LC fuk 1,000{ 285 4% E/K7<35 » 1 Lannate Fi »
A BEZREE > HBEXETHEE - EHMSHEE B RERM Lannate HEERTEE » (B
FUBBRERS » BE A BZEZRHEE - RETEHEE -

&1 BRASEHPHABER

Tabje 1. Results of the control of the mango psyllids

» h bl B B Avefi 11\51? %ﬁ%ﬁg/ \’%{eaves
Insecticides (A. 1D AR B R B # B E
Conc. % Patch A Patch B
Anthio 33%EC 0.05 4019 a 2750 a
Bayrusil 25%EC 0.05 67.88 abc 108.38 b
Dursban 40%EC 0.05 61.25 ab 74.75 ab
Fenthion 50%EC 0.05 144.50 ¢ 86.38 ab
Lannate 0% WP 0.05 3225 a 31.94 ab
Orthene 75%SP 0.05 124.88 be 89.06 ab
Sevin 859, WP 0.05 139.56 bc 106.13 ab
Sumithion 50%EC 0.05 75.13 abc 74.56 ab
Tamaron 509%LC 0.05 73.19 abc - 3894 ab
Torak 479%EC 0.05 143.39 be 69.31 ab
Check 281.31 d 215.69 c

a. MBEVE LSRRG T 0 JLIESEBHA% P=005 £RTHZ o Numbers followed by the same

letter are not significantly different at the 5% probability level. Duncan’s multiple range test.
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HATZB 1 EEBERIEZEER T SBERE  LHEECKEBEAER » R4 10—
12 AMSLEE - N ARENZEERS » AEEIERZERTEN » BEA 3254 IR
B 1A o

2 £ X B

L= FHEER 0 1943 0 TEEERAL] - EEEBHIRE 16 58> 80 Ho

2. NRIEHE 0 1928 « R AMNET 2 MEOR BT - M AEER 22(260) : 653-58 0

3B 24511 0 1978 o BRRBET (Idiocerus niveosparsus Leth.) 2 A REIZ BEHAERER o rhIE B
27(1) : 47-520

4B - RIRE 0 1971 o ERFMELIFD GER o RIEHIR 20(1) 1 75-83 0

5. 2550 - 1961 - RRFAEZHR - MRLEGET 3(3) 1 11320

6. 25208 - 1965 o ZMBIEYEM MK WYL ¢ 1420

7. MR « FEUA 0 1977 0 BB RS (Paurocephalap sylloptera Crawford) ZIRE » ZHREEFALE - YW
RABAET 19Q1) : 3746 0

8. Kuwayama, S. 1931. A revision of the Psyllidae of Taiwan. Ins. Matsum. 5 (3) : 117-33.
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Seasonal occurrence of mango psyllid and

the experiments of control
Hsi~shan Lee and Hung-chich Wen?

Summary

The mango psyllid, Microceropsylla nigra (Crawford), is one of the most important
pests of mango in Taiwan. The nymphs damage the new leaves by sucking the sap of
the leaves and exuding whitish sticky droplets on the surface of leaves, where sooty
moulds develop in the moist weather.

The occurrence of mango psyllids can be found almost the year round in the south
part of Taiwan except spring. There are two peaks of percent damage as showed in the
Fig. 1. The first peak is from May to July and the second is from October to next Jan-
vary. Since the psyllids damage on the new leaves only, so their occurrence is related to
the temperature and conditions of vigor of the mango tree. There are seldom psyllids
found in the months from February to April, while the mangoes are in blooming and
fruit setting. So the new leaves come out rarely.

Eggs of psyllids are laid on the both sides of new leaves, but more eggs on under
surface of leaves than the upper surface according to the Fig. 2. The density of eggs laid
on the new leaves of mango is the highest in November. The number of eggs on 10cm?
of upper surface of leaf are 90 while 177 are on the under surface of leaf.

Fir the control of mango psyllids, insecticides were evaluated in two patches of
mango fields. There were three trees in one plot with four replications in randomized
complete block design. Insecticides were applied four times at 10-day intervals. Anthio
was found to be the best in controlling the psyllids and Lannate the second. Tamaron
also displayed v-1v good results in comparison with the other insecticides as showed in
the Table 1. However, insectides must be applied properly during the period when the
new shoots of mango come out prosperously.

1. Contribution No. 39 from the Taiwan Agricultural Research Imstitute. This article was financially
granted by the Project 78 (ARDP). 3.2-A-327.

2. Head and Entomologist, respectively of the Division of the Plant Protection, Fengshan Tropical
Horticultural Experiment Station, TARI. Fengshan City, Kaohsiung Hsien, Taiwan 830, ROC.
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DEARANREREA ZRAZH TR

z B 5

[

B LAWRCRRERE - BRERY - RERAREVEBING S FEENVEAT Rk
AR RR B T s H ik o

2. AN SRR R RTEF SR 2R EEBIME  £12~3 BERM TS LSS
WIR AR 1~8 AEBRIEES LS BEENBRERT FRAM B REE L Erh
R2~4 R MEBLEFEEERN 9 ~10H KEHE -

S FAEREBMENR AR  B5lEREKEERRRY 2R » AREANEREA
B 12°C REE 2SS mEITE o

4 ERPBFHDERERNG ARG R ENEEAEBYNG 0 HhEE UEREREE
) NERTERS  METEH Y  MHRREE » WSS MAEEIERY » TERNETEeS T
HEEH o

S-HERAFBRERTEEVEHAZRER  WERRANE S EEZRER » HETE
R AU SERE -

6.f7E L TP BALRERERNRRZRT  RNEEERTN » BOAEREBRT
WMRE (& BERBEES) - BERERERSSY (BERE) SHE - SEPRALRLEE
TERRY  DRBEERRSE  EARIEEEET  HAELSRARE  ZHERE » L
FERRERERTHE

FANREETEEREZ — » AERIEEEDHEE 1,300 ha » BHAKTEEEL » BEHE
 HERRR MRS R E O » KPR B TR B (sex expression) FEEIBE o T Mtk

B 1. KROZIEE

Fig 1. Papaya flower types
1.#7E (Female flower)
2.KZFTE (Pentandria flower)
3.@#TE (Carpelloidic flowers)
4, F477F (Pear-Shaped flowers)
5. 7" HTE (Imperfect fl.owers)
6.1E{E (Male flowers)

1. BEEGEEHNBT FIEHE 8 00 % - AFHRRRHEHY » TNEEAREERERLS T ERGRL »
HEBL -
2. AFIRLABEERABSF L - MG Bl o
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ZERBAETRE  FEHEME GH00 CEE G L LEASBRREECD  BR O « ikt 53
GO B INEERIRTE 001 ST AATMRAESEEREA (sex forms), Lang 9 {KFRIETERT A
HERRAEERE M HERA SR 15 -8 Agnew @ » Awada &% & Storey "9 3% F iR AT
BERVER LT 2T ik 4 FB1EE! (flower types) » FIFBEZOET S EBMERTY » HEE6 ~ 9K (
E# 10 8O ZWEITE (Cat-face or carpelloidic flowers) ; FEMmK 5 EFEHER 5 MBS
ZAENAIE (Pentandria flowers) ; KRR 1 ~4 BT BERMTE ( banana-shaped flowers
) RTBEZBUZTHEETE (Imperfect flowers) (B1) o ERERTERBREDREES
RIR - AHTRREREIFE &40 (B2) - EIEHEETE (pear-shaped flowers) Fifg2 5%
REAEBEE - BEARLRERBETES ZBRTE  DRESEERAE » BEALARNEZARE
HYBFEALNRERERRRAZRT - AE2SEEZLE - RBRRAD - B » 2P REELRE
AT ERERY  BERFIFEEMSE S EEH  HOETFARBEFE -

2. ANZHRH
Fig 2. Papaya fruit types.

1.#% (Female fruit)

2.3 R (Pear-Shaped frui,
3. (Cat-face or Carpelloidic

fruit)
4. FZAME (Pentandria fruit)
5. &AAR (Banana-Shaped fruits)

5

wEREE

— FRETHERAIRERERRTZ KE | BHEKDENEE > BGEIERES 10 &3
H—EZAEE (sunrise solo) RMMtktk » FREBERRMEIEZ R NREDZEE » it Fiks
REBABATE B I NTERE I - MIETEZ DI 5 5L EITE « EAMTE BT BRENBRTEETE (BER
B S - EHIHBREEEE  BE - FHBEERNESESRT -

S EHERBEHABRAIMESERERBEZEE | EREBEANRELE 40 &% HHE%RE
RERBTBAB_EES  SATHSIRE—RGESE - HE EHEScm) BEERTENS

» BTERAIBRAEMETEZEE - MATEEH » MG > IUBEER: BT RS2 B »
RN LABSE (BRLEAK  RI9ER) RER ULBEANLZEH2TER) REFERALY
HHRFZZE -

E-REHARAIMERERRTZHE FIH 2.40%2.40x2.40 m FHBBMH(PE tent)
RTFZEEHEEHBAL A > ARRTESARS L ERRD 1N 29 R et Essn
FIBEZIER » RB—-ERRABEEN - AR RAERETEZ %Y » BEF=/ 505 PE tent
WEEZEML > MERAFIRZE (Temperature range) SHEMERZHE > ML ERERHTRES
RER -

M BEERTHARRERERNERCEE  KEREHE - BE—% - B8 (Kapoho solo)
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E3E#3 (Phillippine papaya) 7R KR @#E (HERE TRMEEKR L AZH (Inbred
line) RICARMEKMBTESF 2T » DIRAEER T H M e R 2 -

RERER:

—  REEFHARAIRESEEREZZE
ZHERRRET R MR - TORE & - BES MR RES HER » LGRS JIEEIIR
®IRES3 -

& 1. HAREARLARRROREAEKEERTIEN BERLEE
Table 1. Investigation on the flower types of hermaphroditic papaya plants (CV. Sunrise solo)
and the percentage of flowers without pollen grains in different month.

] " ‘ ] . ¢ 9
B i@(\)ﬁ!ﬁl WM ER]  Flower types of hermaphroditic plant pollen grain ?ETE%}F)?
Howers| M 78 76 | BWHTE | & 0 T rRARERD
p‘g{' § p—ebar—sha')ed pentandria Carpelloidic ?;%E%??g% %ﬁiﬁ ﬁgﬁt % of
plant | flower flower __iliower of banana- wita __ | flower
moenth | Bk |FB(HE é—%\ﬂ- TE%((%) HorEn TE%((%?:‘) E;\ﬂ‘ shaped and [JEB(H)[TER(H)| without
flower/ | No. of No. of . imperfect | No. of | No. of | pollen
7777777 plant | flower | 7 flower % | flower | % | flower _ | flower | flower | grain
1 | 54| 46 82| 01| 19| ol | 18] 111 5.4 0 0
|
2 S.0 ! B.5 61.1 1.0 11.1 2.3 218 0 7.8 1.2 133
3 7.6 24 31.6 1.9 25.0 3.3 43.4 0 3.0 4.6 60.5
4 12.6 1.0 79 32 | 284 84 | 66.7 0 70 5.6 44.4
5 14.9 88 | 8591 06 4.0 55 | 369 0 144 05 34
6 7.0 6.1 8l.1 0.3 43 4.6 8.6 0 2.8 42 60.0
7 12.5 79 | 63.2 0.2 1.6 1.0 8.0 272 2.8 9.7 776
8 11.7 8.2 70.1 0.2 09 1.7 14.5 14.5 77 4.0 34.2
9 517 1.9 | 333 0 0 0 0 66.7 3.7 2.0 35.1
10 83 2.1 258.3 0.1 1.2 0 0 738 4.5 38 35.8
11 11.0 70 | 636 0 0 0.1 0.9 35.5 108 02 1.8
12 6.8 5.5 80.9 0 0 0.1 1.5 177 6.5 0 0
&8 1125 61.0 |668.5 76 75.3 23.3 2101 246.1 76.7 35.8 376.1
Total
iy 9.38 5.08 55.7 0.63 6.3 1.9 175 20.5 6.4 3.0 21.3
mean

mE—Bm: (1) BEARLREESE  SHEETHERTE 112 % TRBBHLUSABBETERS
A 15 % 4A~8 AMEEE 0 9 AFIRE 3 ARMIEEL > U1 ABRD » FHRA 5.4 Fo (
2) HEARLFERERRTEHEBTER 56 % » RS ~8 A% ; REWZ AR R BT
TEMSE 2 ~4 AEER - (3) THREEREERIATEAEHRI~10AM - (4) BEAKHERETE
FRBEIENERMN 31 %> £LI6~8 AMIRS » 5 3IEE AH2TER 60.0~77.6 % -

HfE 3 B& LB AEH  RIER THANRIEREREREEUZER 54 12 A~ 2 FREA
FREITES AR FRBERE 10~14°C > |ERK 12°C HMED PEZNEEE SRR |/
AR 2 ~ 3 (A F 5 2 ~ 4 BRTBINTE AR ELB SRETE 9 ~10 AHESHESERTE
THETER 6 ~7 ARSTEH B AE & RREERT RS EARZHE A HE—PH% -
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B 3. BER{LERESDHH
Fig 3. Average temperature and rain-fall distribution in 1974 and 1975.

— EHERBEHARANRERERRRZHE
FHRESRAEET © () HEEEERSBBMZUAERABY - () BIEREREEKS
HRIRIUET - LRmEBHRERTINEK2 ~ 3 -

£ 2. HEARNERERSEHHENRR 2 HE

Table 2. Effect of growth Vigor of hermaphroditic papaya plants (CV. Sunrise Solo) on
sex expression.

EREE | AL~ B B BTG
IS I=RRS Bl E B i TEiK (%i) pentandr?;, carpelloid
£ ® B | (ecm) | (em) | (em) B0 | % R B | No. of | and banana-shaped
) circums At N ; N ; normal flowers.
plant widt 0. ¢ 0. 0 pear— <
Growth Vigor | height Ogrf:lucsk of crown| leaves fruits shaped on o;m AR
(cm) (em) (em) ~ flowers | ‘o o0 %
. R E N 206.0 102 274.6 28.7 58.7 43.8 11.9 21.5
stronger growt
vigor
A kﬁ B 55 %th 166.2 74 191.9 174 312 28.0 3.8 12.1
weaker grow
vigor
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# 3. WELAEESIEANFERENRRZE
Table 3. Effect of thinning leaf and fruit in hermaphroditic papaya plants (CV. Sunrise

Solo) on sex expression.

AR e F e HH - mﬁﬁ:’&@%y—iﬁ B
TR ST NIgrmTI p:;r—:;i_lapﬂ?l floit e, Tk 8 £
4 72 & B G flowers carpelloid and Imperfect flowers
banana-shaped flowers D
Total no. of = e =
Treatments new flowers TE%(O (i%) 2K ?El%io (féf) EEES TE%IO (ﬁ) BHE
after treated flowers % {lowers % flowers %
BE (EsH 20.0 34 12.0 0 0 176 88.0
Defoliation
(Keeping 5
leaves)
fign 2 27.3 23.6 86.2 1.6 6.0 21 78
Thinning fruit
%ﬂﬁ@?ﬁ{ﬁ ~ B 24.83 16.6 675 0.1 04 78 32.1

32 B4 KA RSRE  HERBREXNNEESOBEERS » AWE  EAWUREER
fEEsEhE (C1.5%)  £R%EHE  HERE - XAREFRITEL) ;s BE - AL FER
fegtd (12.1%) -

%R 3R SEEREZEE  BYEBFEAFARKLADZRE » RERAIERD &
6 12 % > Wi~ AAUAEEE > MAEEENRS & 88 % (E4) ; BRE » KHREEZHE

B 4. HEALREECRZERE IR RS
KEHRFERTEZHY
Fig 4. The occurrence of imperfect flowers
in hermaphroditic papaya plants
(CV. Sunrise solo) after the treatment

of leaf-thinning.
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B BIREATERLE » ERRNMIEE S EEE 86.2 % » MAETEEN 7.8 % » SEMGRER
FIAGE R REAN AR IER RTEMMRO T RERIE 2 BAREMFI -
ZSEEHARANIRERERRRAZEE

B 154 2~4 BEIQHRESTIERTE » BiE—S WA ERZRMERERSH BiEE
FiFIke 242 1974~75 i 2 FERMEERE > DRETENXMHEBER » HEREEMES » &
4%%E5:

141
13;
121
114

10

a8uer ammjeradun], (Q,) MEESm

123 456 78910111212 3 4 56 7 8 91011 12
H #3Month (1974) (1975)

5. 1974-754: B {REL VIR
Fig 5. Changes of day temperature range during 1974-75.

* 4. 194-3E A HBEAR 10°C-12°C~ 14,C ZHEK
Table 4. The days of temperature range over 10, 12 and 14°C in month of 1974-75.

; . A %
g o B EBE Month
Temperature
Year range 1] 2 3] 4| 5] 6] 7| 8] 9w /| 11|12
’ 10°C 20|18 20|15 11| of 3| 4| 3| 11|22/ 22
| .
19741 12°C 1|12 8] 3| o] of 1 ol o] of 4/ 19
\ 14°C 201 1 2 1] ol o] o ol of of o] 14
( 10°C % | 21|26 |12 13| 0| 2| 8| 2| 3|12] 8
1975/ 12°C 20|11 l12] 2] 0] o of o] of 1 2| 2
1 14°C 6| 3| 2| 1] o o] o of o] o] 0] ©
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%k 5. 194-TSEAPHARER

Table 5. The mean temperature range in months of 1974-75

%

A
- Month

Year 1 2 3 4 5 6 7 8{9{10!11 12

1974 10.3 105 104 9.6 9.1 ‘ 6.9 6.9 79 |86 |84 102 | 121

1978 123 102 11.0 9.6 8.7 6.9 12 79 75 79 8.6 8.4

MES - £4 B8 FEARAKEZEEE3 AZARESTIK » T3 10°C Lk B&A
HEZ AN 10°C ZHEFEH 20 K » TN HIHATEF LM 2 ~ 4 HBEAERE R AHETE
TEE6~9 ARER/» FiHiE 7.0°C, B ARERZERN 10°0C ZBH » BRERHTESS
TR 8~10 AMAEREEIARTRER  BrREXNMBEEANREKRERRAZFER
FoBEREREEVERNRERERNERSZER » 75IR 63 £9 5 12AK 64 F2 AR=KF
F2.4%x2.4%2. 4AmEHBEW (PE tent) BEEEKRALEMESG ©

. 6. FiEEY PE WEMBEEHEATSUFLABEZERNAEREEIAZEE
Fig. 6. Covering transparent PE tent on the whole plant of hermaphroditic papayas (CV.

Sunrise solo) to study the effect of day temperature range on sex expression.

% PE tent RBESLEL BEYMFHENTELRERRIINEG ¢

Hi% 6 841 PE tent RBERAR CK) & 2~7°C » KFREMME » KoLl 12~15K 8
8K - 7 PE tent SR LR BERE - BHRGERERZ » PE tent RBHER 13°C»
9 +12% 2 A% 5IH 15-13.7 B 14.6°C » st R (CK) BEHIE » 35/ 12°C» FHIF 11.4»
12.0 B 8.4°C - THREMLMEHA » Lig PE tent BHEEEKFEZEERIERANIEZES
miEE 100 % > iR A PE tent SEZHME » 2534 (912 & 2 A) FRAZHE - HH
HREESEEES0 ~ 14 B 35 % - RERERRREREULEREZ-REN  BRBEEERX
# 12°C, THE] BARAEEDEZTRABHREANSRFTE  EFRELXNDREEAN BT
EHERHZER -
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3 6. PE Tent NEESLEBHE - AAURTEEH 4
Table 6. The Changes of temperature in PE Tent and percentage of carpelloid

and pentandria flowers.

BEAM | e B S RERERE | ZRPEAL
Temp. range /ﬂ?ﬁﬁﬁ%
Date betweenMax. |% of carpelloid
treated |[174tment g | 3 | g | 9 | 12| 15 | 18 | 21 | and Min-  |and pentandsia
temp. flowers.
*C| °C| °C| °C| °C| °C| C| °C
Tent 1 | 25.1| 243 | 237 | 338 39.4 | 371 | 206 | 262
Tent II | 25.0 | 242 | 23.6 | 340 | 379 | 361 | 286 | 259 15.0 100
B3%F9A | x4y | 251 243| 287 339 387 36| 293 | 261
s Mean
ept.
- CK1 | 170|170 187 150 | 191 230 | 206 | 179
1974
CKII | 169|168 150 156 | 200| 238 | 203 | 178 8.4 0
& 35| 170|169 | 154 | 153 | 196 | 234 | 205 | 179
Mean
Tent I | 152 141 | 130 248 | 257 | 25.7| 185 | 158
TentIl | 151 | 141 | 130 | 248 | 270 | 277 | 191 | 158 137 100
635128 | = w5 | 152 141 | 130 | 248 254 | 267 | 188 158
Mean
Dec.
1974 CK1 | 153| 142 | 132| 237 | 248 | 238 181 | 156
CKII | 150 138 | 125 | 212 | 246 | 260 | 180 | 152 120 14
& | 182 140 129 225 | 247 249 | 181 154
Mean
Tent I | 177 | 170| 183 | 170 | 272 | 225 | 21.4 | 184
Tent Il | 176 | 170 | 15.1 | 170 | 268 | 300 | 220 | 19.0 146 100
G428 | x| 177 170| 152 170 | 270 | 298 | 21.7 | 187
Feb. Mean
1975 CKI | 250| 242} 235 | 208 | 348 | 326 | 280 | 206
CKII | 249 242 235| 208 | 350 | 348 | 284 | 255 11.4 35
& gy | 50| 242| 235| 208 | 344 | 337 | 282 | 256
Mean

a. (1) £HETFIEESBEREZRARE - ANBZEE -
(2) RERHMEE-
(3) WMERAARIEL REMEFTHZIE
(4) CK BHRHEK -

REETFHANRERERRRZ 8
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BE—PHERRERERTHANRERERRTZHE > MERBET (1) TR MERE R %K
WERTEZ AT - (2) AMEREREBRTERERY - (3) BRSERERRETEELES
MBRERI AR » FRHREHERZBREREREY - BWFEHRIINEKT - R8RES -

® 7. FREBHBIREHMIEREESE

Table 7. The occurrence of carpelloid and pentandria flowers among varieties

A #
) & Month iy

Variety 1l 23| 4| s|e|l 7| 8| 9|10 1|12 [Mean

18| 278 | 434 | 666 | 369 | 87| 80| 145 0 0| 09| 15| 175
Sunrise solo.

B

— 0 40| 118 | 424 | 202 6.8 | 15.6 | 16.7 24 1.2 9.8 26 | 115
No. 1 solo

=3 i 0| 25.4 | 54.7 | 86.8| 280 | 102 30| 1258 0 0 0 08 | 184
Kapoho solo

3t & % —74 | 978| 100| 100| 100 | 95.0 | 939 | 91.5 | 80.2 | 784 | 806 | 904 | 95.7 | 919
Philippine-74

& 8. A MHEE) BREEBEARMTEEERORENBLREAREEHUMEREET S5
Table 8. The occurrence of carpelloid and pentandria flowers in the progenies of high

and low occurring inbred lines of the same variety of hermaphroditic plants.

B T % 7 Month # Ty
Inbred line 1| 23| 4] s | 6] 7|89 1|1 |12 Mesn
-1 0| 167 | 66.7 | 53.8 | 5.6 0 0 0 0 0 0 0|11.98

Hgok| —2 1.8 | 145| 547 | 500 | 5.0 0 0 0 0 0 0 | 091058
No. 4| -3 09| 150 | 600 | 546 | 68 | 1.2 0 0 0 0 0 0 | 11.54

ZE bS] 09| 154 | 605 | 528 | 6.1 | 04 0 0 0 0 0 0.3 |11.37

Mean
-1 250 | 714 | 727 | 100 | 8.7 | 60.0 0 14.3 0 0 0 0 |35.84
HEk -2 254 | 726 | 784 | 100 | 904 | 546 | 3.0 15.6 0 0 | 05 0.9 | 36.78
No. 7 -3 250 | 700 | 75.0 | 100 | 806 | 50.0 | 1.2 145 0 0 09 1.5 | 34.89
= | 281| 7.3} 754 | 100 | 859 | 549 | 1.4 14.8 0 0 05 0.8 | 35.84

Mean

* 7T ERTRAMEHGLY - ARNERLEESRFRELR  FORE - THWEE T RUKE
—BEEE (11.5%) » BEEREEXRE » 559517.5 18.4% » Phillippine-74 &% » 3£ 91.9%
s mERERAER -
7 ERE R ET R R R AR E S SEREER  HAE 4 # (No.
4) MR ERMIEHBERYD COR/F) - 7k (No. 7) FHH 45 KBRS - AHX 8BTHR
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. BUFI]E Pear-Shaped flower. AWSEIfE Carpelloid and Pentandria flowers ©
—RFETE o Imperfect flower 17H! o 1 Banana-Shaped flower

7. ARE (BB MENKTAREREZEINRAEY
" Fig 7. The occurrence of sex expression among the hermaphroditic plants of “Sunrise” papaya.
MR EBBEREBEIZEE No. ) » RERZHHRERETEZFERRY 11.37%) ;5 BE
BREABIEEEESE No. 1) ZEREARERAUNEREERE (35.84%) - B E=NETE

W 8. WERBHREARE . PEREAERZNY B9 WG EAERIE . REBEHRZEY

Fig 8. The Continucus Occurrence of carpelloid Fig 9. The discontinuous occurrence cf carpelloid
and pentandria flowers and fruits in and pentandria flowers and fruits in
hermaphroditic papaya plant. hermaphroditic papaya plant.

a : B E (Carpelloid fruits)
b : AZIAE (Pentandria fruit)
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Factors affecting sex expression in the
hermaphroditic plants of Carica papaya L.

Der Nan Wang?

1. This study was conducted to ascertain the factors affecting the sex expression of
hermaphroditic papaya plant from the climatic condition, plant vigor, inheritance and
the utillization of PE tent etc..

2. The sex expression of hermaphroditic papaya plants were associated with the
temperature of flower-bud differentiation. Most of the carpelloid flowers and pentandria
flowers were differentiated under the low temperature conditions of December--March
period, and flowered during the period of February to April. While most of the banana-
shaped flowers and imperfect flowers were differentiated under the high temperature
conditions of July-—August period, and flowered concentratedly during the period of -
September to October.

3. From the results covering transparent PE tent, the occurrence of abnormal carp-
elloid flowers was mainly caused by the differential temperature conditions. All flowers
in hermaphroditic plants of the cv. sunris solo were carpelloid flowers under the condit-
ion of more than 12°C of temperature range.

4. The sex expression of hermaphroditic flowers were also related to plant vigor
and nutritional staus of the plant. The experimental results showed that defoliation (with
5 leaves being left) resulted in more imperfect flowers and less carpelloid flowers.

1 Contribution No. 940 from the Taiwan Agricultural Research Institute. This research was supported
by the National Science Council Grant.

2. Assistant Horticulturist, Fengshan Tropical Herticultural Experimental Station, TARI. Fengshan
City, Kaohsiung Hsien, Taiwan 830, ROC.
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While in flower and fruit thinning plants less imperfect flowers, more carpelloid flowers
and more normal pear-shaped flowers. ,

5. The inheritable factors of plant itself directly affected the sex expression of
hermaphroditic papaya plants. The higher percentages of carpelloid flowers and pentan-
dria flowers were found from the offspring of plant with more carpelloid and pentandria
flowers.

6. Based on the above results, the factors affecting the sex expession of hermaphro-
ditic plant included external factors such as temperature (Max., Min. and Range),
humidity and plant vigor(nutritional status) etc., in addition to internal genetic factors.
Therefore, in order to reduce th: occurrence of abnormal flowers of hermaphroditic
papaya plants. Selection of resistance varieties and using suitable culture practice
such as growing papaya in warm and low temperature range area, control ths plant
vigor by adjusting soil moisture and nutrient should be included.
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Table 1. Sex expression and characters of parental cucumber lines.
FAETEERAZ 1R | BEEEE
BomoRm R R | A B No. of plants in | i # B Fede B §t&?€%ﬁﬂiﬁ
Parental lines Use msiont lmol g Tosationof | D e
G sl M 1 - | plants flower L flowering
PI 356809 ERREE | O 0 0 | 40 40 1.8 33.0°
C-7680685-4 A K| 42 3 0 0 45 2.6 44.8
C-768083 1€ K|36 | 18 0 0 54 2.7 453
C-1768100 1t K| 52 2 0 0 54 22 428
C-1768097 1t M| 22 | 18 8 0 48 23 441
C~168147 1 "33 3 0 0 36 3.0 44.9
C-168089S 1 K |33 | 15 6 0 54 39 459
GY 14 ZRmIN | 23 3 0 0 26 26 41.3
MSU 3% G ZRMIN | 43 2 0 0 45 29 407
Sprint ZEMTO | 11 | 22 9 0 42 3.4 423
Premier Z2EMITR | 12 | 24 7 0 43 28 40.1
Score ZRmMTK [ 26 | 10 8 0 44 34 41.8
Bounty ZREMIM| 8 | 36 0 0 44 2.5 409
R PN m| o 0 | 40 0 40 6.4 46.9
- X mi o 0 | 40 0 40 6.8 455
Bllfga N | o 0 | 40 0 40 78 48.1
gLy & mi o 0 | 40 0 40 7.0 52.0
Ml 18 m| o 0 | 40 0 40 6.0 49.0
Loy 1 m| o 0 | 40 0 40 9.1 52.5
a. G548 FRAERE
b. G : Gynoecious S HETERR M : Monoecious MERERTE R BE
S G : Sub-gynoecious FHMEMETER H : Hermaphrodite FMETER



242 EERRDE & 20 B & 3 1980
& 2. ZHETERIRRIETERSIN R R R TEERBL
Table 2. Sex expression in the cross of gynoecious X hermaphrodite cucumber.
. e JLﬂ:'_Sex expressizi - FERRE
B ox & 4 Total
Cross combination © 56 M H I:I)?énotg
No. % No. % No % No. %
C-768083 x P1356809 43 84 8 16 0 0 0 0 51
C-768100 % P1356809 40 98 1 2 0 0 0 0 41
C-1768097 x P1356809 27 85 22 45 0 0 0 0 49
C-768147 x PI356809 29 97 1 3 0 0 0 0 30
C-768068S -4 x PI356809 | 24 92 2 8 0 0 0 0 26
C-768089S x PI356809 | 48 % | 2 4 o | o 0 0 50
GY 14xPI356809 36 100 0 0 0 0 0 0 35
Sprint X P1356809 26 52 24 48 0 0 0 0 50
Premier x PI356809 33 78 10 22 0 0 0 0 45
Bounty x PI356€09 22 81 5 19 0 0 0 0 27
Score x PI356809 27 61 17 39 0 0 0 0 44
MSU 394G x PI356809 28 100 0 0 0 0 0 0 28
5 $%fi?c;?-feious TR M : Monoecicus  MEHERTER %
S G : Sub-gynoecious  EajfEME {EEE H : Hermaphrodite RitE{ERE
& 3. BARMLHEASE | REESECERMIEAN
Table 3. The position and the blooming days of 1st female flower in the parents and Fi.
B A %%Eéﬁﬁéﬁl%ﬁf?ﬁg ??1%&&7€7E$ﬁ2 1 "
Lines Days from sowing to Ist | Node location of Sex expression
flower 1st @ flower
PI356908 38.6 22 mETER
C-768083 47.2 3.3 ERMEMETERE
C-168147 45.9 3.1 REEMETERR
MSU394G 42.3 3.0 TR TR
Sprint 43.3 3.1 EH MR TERR
Premier 42.2 3.6 ERHEMETERR
Bounty 429 2.6 nagEMETERR
F; (C-768083x P1356809) 403 2.3 5 e TR R
F; (C-768147 x PI1356809) 404 24 2t TERR
F1 (MSU 394G x PI356809) 406 2.0 EE M ERR
F; (Sprint x PI356809) 41.1 1.9 | B MM TE R
F, (Premier x PI336809) 403 2.3 e TE R
F; (Bounty X PI356809) 454 2.1 ; e TERR

a. 6743 ARERME -
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S

W 1. FEETERIBRTERT W 2. FWRETEHRIRE -

Fig 1. Flowers of hermaphrodite Fig 2. Fruits of hermaphrodite
cucumber. cucumber.

BEXR

1. FEEUE - 1971. Alar (N-dimethylaminlsuccinamic acid, B-Nine) % Gibberellic acid (GAj) ##IK
Ceucumis sativus L.) ZHBFETIEE > 22 - hEEEIT (3) : 65-7120
2. HEME - 1971. Ethrel (2-Chloroethylphosphonic acid) F Alar (B-Nine) ¥#R (cucumis sativus L.)
ZERMGTIRE 28 - PEEHLT (6) : 306-3120
3. FEHE 1972 RERTHWLEHRERYESHR - BB X BEEWRFTELRI
4. WEHE - 1974 - HEERAN S MRS B R - EEEESAREE - =8 1 19-21.
5. BIUERE - BLESE - BiEART EEEPISHIN © 205-229 0 HEHRT o
6. Augustine, J. J., L. R. Baker and H. M. Sell. 1973. Chemical reversion of sex expression on
dioecious cucumber with ethephon and a benzothiadiazole. HortScience 8(3):218-219.
7. Augustine, J. J,, L. R. Baker and H. M. Sell. 1973, Female flower induction on androecious
cucumber, Cucumis sativus L. J. Amer. Soc. Hort. Sci, 98(2):197-199.
8. Bhattacharya, A. and S. Tokumasu. 1970. Effect of gibberellin upon sex expression and internode
length in gynoecious and monoecious cucumber. J. Japan Soc. Hort. Sci. 39(3):18-14.
9. Caantliffe, D. J. and R. W. robinson. 1971. Response of cucumber to soil application of (2-chloro-
ethyl) phosphonic acid. HortScience. 6(4):336-337
10. Connor, L. J. and E. C. Martin. 1971. Staminate : pistillate flower ratio best suited to the
production of gynoecious hybrid cuzumbers for machine harvest. HortScience. 6(4):337-339.
11. Kulicki, B. 1933, Investigation on s2x determination in cucumber (Cucumis sativas L.). IIL
Variability of sex expression in the monoecious and gynoecious lines. Genetica polonica
10:3-20.
12. Mulkey, W . A. and L. M. Pike. 1974. Stability of gynoecism in cucumber (Cucumis sativus L.)
as affected by hybridization with the hermaphrodite “TAMU 950°. HortScience 7(3):285.
13. Miller, J. C. Jr. and J. E. Quisenberry. 1978. Inheritance. of flower bud abortion in cucumber. Hort
Science. 13(1):44-45.
14. Nitsch, J. P,, E. B. Kurtz, Jr,, J. L. Liverman., and \F. W. Went. 1952. The development of sex
expression in cucurbit flowers. Amer. J. Bot. 39:32-43,

13. Peterson, C. E. and L. D. Andder. 1960. Induction of staminate flowers on gynoecious cucumbers



244 RERRHE F 298 5 3 M 1980

with gibberellin Aj. Science. 131:1673-1674.

16. Phatak, S. C. and D. J. Cantliffe. 1976. Persistence of ethephon to induce female flowering in
cucumber. HortScience. 11(1):27-28.

17. Pike, L. M. and C. E. Peterson. 1969. Gibberellin A4/A7 for induction for staminate flowers on the
gynoecious cucumber (Cucumis sativus L.) Euphytica 8:106-109.

18. Pike, L. M. and W, A. Mulkey. 1971. Use of "hermaphrodite cucumber lines in development of
gynoecious hybrids. HortScience 6(4):339-340.

19. Pike, L. M. 1974. “TAMU triple cross’ pickling cucumber. HortScience 9(1):83.

20. Robinson, R. W., H. M. Munger, T. W. Whtaiker, and G. W. Bohn. 1976. Genes of the cucurbitaceae
HortScience 11(6):554-568.

21. Rudich, J. N. Kedar, and A. H. Halevy. 1970. Change sex expression and possibilities for F; hybrid
seed production in some cucurbits by application of ethrel alar(B-995). Euphytica 19:47-35.

22. Scott, J. W. and L. R. Baker. 1975, Inheritance of sex expression from cross of dioecious cucumber
(Cucumis sativus L.). J. Amer. Soc. Hort. Sci. 100(5):457-461.

23. Scott, J. W. and L. R. Baker. 1976. Sex expression of single and 3-way cross cucumber hybrids
with androecious pollinators. HortScience 11(3):243-245,

24. Shifriss, O. W . L. George, Jr., and J. A. Quinones. 1964. Gynodioecism in cucumbers. Genetica.
49:285-291.

25. Shifriss, O. 1961. Sex control in cucumber. J. Hered. 52:5-12.

26. Whitaker, T . W. 1930. Sex ratio and sex expression in the cultivated cucurbits. Amer. J. Bot.
18:359-366.

A study on the character of hermaphroditic

cucumber and its utilization in breeding’

Wei-zheng Yang and Chi-hsiung Hsiao?
Summary

In general, the growing vigor of hermaphroditic cucumber is weak. The stem, the
leaves and the plant size are much smaller than those of the common cucumbers. They
are susceptible to downy midlew and the flowers from two to many are borne in
clusters, located on the axillas. The fruits, olivary with black spines are small and have
no commesrcial value. Howaver the sex expression in the cross of gynoecious with
hermaphroditic cucumber is “all- female”with earlier flowering than its female parent.
Therefore, this hermaphroditic charateristic can be used to improve the earliness of local
varieties.

1. Contribution No. 941 from the Taiwan Agricultural Research Institute.

2. Horticulturist. Department of Horticulture, TARI. Wufeng , Taichung Hsien, Taiwan 431, ROC.
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#H 8B E
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Fig 1. The relationship between length of flower-twig and number of eggs.
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Fig 2. Parasitism of Gonatocerus sp. at different growing season of mango tree.
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Table 1. The parasitism of Gonatocerus sp. in mango districts

M B B om | wo oo | K, £ E
. ; ge of
Localities Number of eggs parasitized eggs parasitization
x [i:] £ ¥ 2,307 250 (% 226 (& 20.63
Tainan (Yu-Ching) ) )
i} 372 1 4 1.34
(Na-See)
i [ R 1] 1,058 114 89 19.19
Kaohsiung (Feng-Shan)
412 35 34 16.75
{Chi-Shan)
B 1,510 410 486 59.34
(May-Long)
N 328 50 75 38.11
(Du-Quea)
g il 4,230 1,619 1,015 62.27
(Ja-Sen)
R’ ® - 15 453 38 45 18.33
Pingtung rE'(‘Kao-Su)
& B R F o 2,157 1,974
'Iqotal or average 10,670 4,491 42.09
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Investigations on the oviposition of mango
brown leafhopper
(Chunrocerus niveosparsus) and its egg-parasite
(Gonatocerus sp.)’'

Hung-chich Wen and Hsi-shan Lee’

Summary

The mango brown leafhopper (Chunrocerus niveosparsus Leth.) is the most serious
pest during mango blooming periods. Its eggs were laid mostly in flowers and rarely in
shoots. More eggs were deposited within 18-22 cm length of panicle.

The investigations on egg-parasite (Gonatocerus sp.) were done during 1977-1979 in
the southern parts of Taiwan. The egg-parasite ( Gonatocerus sp.) occurred in every
orchard of mango districts and its parasitisms were found 1.34-62.27%, and 42.09% in
average during mango blooming periods.

1. Contribution No. 942 from the Taiwan Agricultural Research Institute.
2. Entomologist, Head and Entomologist. respectively, Division of Plant Protection, Fengshan Tropical
Horticultural Experiment Station, TARI. Fengshan City, Kaohsiung Hsien , Taiwan 830, ROC.
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