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EXPERIMENTS TO LEARN TO WHAT EXT=NT
the
Insect is of Aid in Fertilizing the Drupes.

It has heen well said that everything in nature performs .
\its part. No sooner are our flowers opened in the spring,
than v:rious species of insects are ohserved flying from
flower to flower. It is well knoﬁn th-t besides securing
nectar and pollen for thelr own use that they are of service
to the plaht hy distrubuting pollen to other flowers .

A superficial glance at any insect reveals the fact that
they have contriiances which necessitate pollen being carried
away by them. These appendages doubtless serve some :iirect
purpose in the inscct economy. But us he passes f-om flower
to flower they take on and give off pollen continually. This
constitutes onc of nature's great plans for distributing
pollen.

In the absence of the insect the pollen may come in
contact with tlie stigma by belng carried by the wind or
falling Trom flowers ahove, etc. Indeed, with some of our
trees they depend altogether upon the wind to fertilize
themselves, notably the pines. But with the drupes the
distribution of the pollen themselves accomplished 1is never
so general and thorough, for the stigmas are small and com=-

paratively smooth and the pollen is produced in small quanti-

ties. 101742






Scientific investigation has given us much information
along this line but has yet left wpen a broad field of
inquiry. Orchardists frequently attributeba "poor set" in
fruit to lack of proper fertilization of the ovules, caused
by raln wasning away the pollen or prolon:sied cloudy weather
precluding the insects' work.

To determine to what extent the insect 1s of aid in
fertilizing our fruits, and to gather such suygpgestions as
arise therewith, was larpely the purpose of the experiments
to be discussed in this paper.

To gain this end a certain number of flower clusters on
a tree were crossed and an equal number were merely covered
and left to set fruit by self fertilization. The crossed
ones would represent those to which the insect carries
pollen from other trees, and the self fertilized ones those
which the insect never visits, The covers used were
manilla paper bags, which precluded all insccts and vet
adnitted sufficient 1i~-nt so that at no tirie was there any
noticable differente in the twigs under cover and the tiigs
on the rzst of the treec. The hass were allowed to remain
on until it wascertain that fertilization had tnken place,
ns indicated by tie dyin;; of the stigmas,

It was found difficult on account of the cloudy and
rainy waether. But this difficulty was ovaercome by maturing
pollen in the house, which was easily accompliéhed by placing

the twipgs of opening; Plo~soms 1n wator, To prevent the
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mixing of the pollen of the different kinds each twipg weas
lahled and wrapped in paper., By this means pollen éould be
kevt for sevaeral dayrs. Im -nthverineg the vollen it was
selectedl somewhnt promiscuously, that is, no special at*termpt
was made to cross certain varieties. In some cases the
relation was close in others different snecimens were crosscd
agpnin early and late varieties were crocssed and vice versa,
In other words, the work was m=le to represent to a certain
extent that which takes place when the insevt does the cross-
ing.
Plum---- Speer.

This was fertilized hy “aking pollen from the Wolf. Eight
clusters each contalning six blossoms were chosen, of vhich
one-half were costated. On May 12th, the following rocord

was taken,

No. 1 Cross fertilized 6 sect. *
L) " " 4 "
[ ] 3 ” ] 0 ]
" 4 " " 1
Total 11 - 465
No. 1 Self Fertilized 5
n o n " 6
LJ 3 LJ LJ 0
" 4 " " 4
Total 15 ~ 62%

In the ahove experiment Numhers 324 of both fertilized






and sclf fortilized were chosen on the trunk of the treec.
The higher per cent of the self fertilised was propably
due to a lack of sufficlent pollen on theother lot. On
May 29th, the tree was o;onin visited and the following record
was taken. None of the self fertilized ones were -et; SQ%
of the crossed ones still remained. The fruilt at this
sta,;;e was of ood color; but no at*empt was male to compare
the size on account of the early stase of the fruit,
Plum--- De Soto.

Fertilized with pollen from the Robinson. Ten clusters
each having six bloscoms were selected, five of which were
crossed. On May 12th, they were visitzd with the follow-

ing results.

No. 1 crossed had 5 sect.
" 9 " n o5 w
" 3 " n g n
L] " "n g =
" 5 " IV
Total 26
No. 1 Self fertilized 2 set.
" 9 " " 5 n
LJ 3 " LJ 3 ”
" 4 " " 5
" 5 " " 1.
16

well as were thos~ which h:d haeaen crossed. . The corassed






ones were lookinmg finely, even larger than were those hang-
ings upon the tree. On May 30th, the trees were a7 ian
visited and none of the sclf fertilized were found hanging.
3@% of the crossed ones werc still looking well, and gave all
indic:tions of rewaining until ripening.

Plum-- Moriana. ‘

This was crossed with pollen from a Japan plum. Eight
clustzrs of five buds each were chosen, four of which wern
crorssed and the others were covere:d with hknps, On account
of lack of pollen thcese hlossoms were allowed to stand for
five days hefore they were pollenatcd, whih causcd no trouble
as the following wi'l show.

On May 14th, they were visited with the following result

No. 1 Cross Fertilized 3

" o " " 3
" oz " 2
" 3 " " 3
Total T1 - 55%
No. 1 Self Pertilized O
LJ 2 n L] (0]
" 3 " " 1
LJ 4 LJ L] 1

Total

<o)

- 104
June 1lst, they wer- agailn examined and of the sclf fert-

1lized none wer: hanging. Of the crosscd 407 were still



st11ll hanging and gmave jocd prospects of comingg to maturity.
Lomhard Plum.
This trece was exceptionally full of blossom buds.
Eisht clusters, each containing eisght blossom buds were
selectnd and four of these were etrosscd with pollen from the
Wold plum.
On M~y 15th, they were examined with the following

results.,

No. 1 Crossed 7 sct.
" o " 4 "
" =z " 3 n
" 4. " o
Total 16 - 50%
No. 1 Self PFertilized 6
" o " " 4
" 3 " " g
" 4 " n 1 '
Total 17 - 53%

The numhers four were placed on the trunk of the trec,
which accounts for the small number set. At this time all
of both the crossed and self fertilized were the same 8ize
and looked as well as any of the others on the tree. June
2nd, the tree was agaln visited and 3&% of the crosses were
stil1 hanging and 3.%'of the self fertilized were still on,
and all pgave pocd evidence of coming to maturity. The
above experiment shows thrt this treec is capable of self-

fertilization.
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Rollin/;stone Plum.
Crossed with pollen from the Wolf. Eizsht clusters with
six huds on each clusi~r were chosen. The following is the
record taken on May 12th,.

No. 1 Crossed 5 set.

n 2 LJ 3 L]
L] 3 L 4 L]
L] 4 n L

2
Total T4 - 58%
No. 1 8Self Pertilized 2 sct.

”n 2 n L] 3 L

L] 3 LJ LJ 3 L]

LJ 4 L} LJ o LJ ,
Total 8 - 32%

0: May 30th, the tr.e %as acain examined, and the tree
itself had a poor set of fruit as compared with the number
which the tree had after the blessoms had fallen, Twe lve of
the crossed ones were still hang;ing and were of larzer size
than any others on the trec, wiich would leave 50 ﬂ'for the
crosscd ones. Of the self fertilized none were sect.

Wild Plum (Prunus Americana)

A small cluster of th se trees being hear at hand,
and heing ready to oren Just as the Wolf was begin:ing to
hblossom, it was crosscd with pollen from the Wolf, Six
were put under each bag. On May 18th, the trecs were vis-

ited with the followin; result.






No. 1 Cross Fertilized 5 set.

n oo " 5 n
"z . " o n
nog4 om " 1

Total 13

No. 1 Sclf Fertilized O
” 2 LJ L] 1
"z on " 1
] 4 L} n o

Total 2

On June 4th, the trees were :;ain inspected and 65% of
the crossced ones were still hanging and gave all evidence
of coming to maturity. But one of the self fertilized ones
was hanging at the s-me date or 5%. It was expected th-t
these trees being of a wild variety would set quite well
to its own pollen. Pernaps the lack was owing to the fact
that the trees were crowded quite closely together and in a

blue grass sod.
Cherry---May Duke.

This trce being unusually full in blossom eight buds
were put under each bag. There being several trees of the
May Duke around, t'ie crossed and self fertilized ones werec
chosen on different trecs. On May 1st, the trces werc in-

spected with the following result.






No. 1 Cross Fertilized 4

] 2 » ” o
" 3 " " 5
L] 4 LJ L] ’ 2
n 5 n " 1
" g " " 4
Total 16
No. 1 Self Fertilizéd 1
" 9 " " 0
n 3 " " 1
" o4 " " 0
" 5 " " 0
" g " w 1
Total 3

On May 29th, the trees were again visited and all of
the crossed fertilized ones were ripe, but no special diff-
erence was noted except that they seemecd to be in advance of
the others. On the same date the self fertilized had but
one hanging and it was of inferior size.

Cherry--- Kentish,

This tree was fertilired with pollen from the May Duke
The tree being well filled with blossoms, ten clusters, each
containing four blossoms were chosed, of which number five

were crossed and the others were covere d with bags .
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They were visited on llay 2nd, giving the following results,

Wo. 1 Self Fertilized 1

"n g " 0
nozom " 1

n g " 0

" 5 n " 1
Total 3
No. 1 Crossed 2

" 2 " 2

"3 " 1

" 4 " 2

" 5 " 1

Total — 8

All these came to maturity but no special difference
was noted in the size or otherwise except that the tree rip-
ened rather unevenly and the croséed ones ripened all at the
same'time.

Choke Cherry.

There being no near relative of this tree in blossom
pollen was taken from a tree of the sume species about l/Z
of a mile distant. Eight clusters of six blossom buds on
each were chosen. On llay 18th, the tree was visited and
the following i1s the tabulated result.

No. 1 Cross Fertilized 3

" 2 " ” 4
" 3 " n 4
" 4 " " 4
Total 15 - 62 1/2 7.






-11-

No. 1 Self TFertilized 5

] 2 " ” 5
" 5 ”n ” 1
" 4 ” n 3
Total 14 - 58 1/3 7

It can be seen from the above that the increase is not
materially in favor of the crossed ones. No chance was
given to watch the fﬁrfher developement of the fruit as the
tasgs were pulled off by the children.

The wild black cherry was crossed with pollen from one
of its own variety; but neither the crossed nor the self
Tertilized ones set a single fruit. Perhaps this was due
to the fact that all of the eight clusters were selaected in
the center of the tree, and the tree being large and spread-
ing hindered the ones in the center from receiving the sun-
light which is necessary for all fruit to form. The‘out-
side 1limbs were hanging full while tiie center of the tree
had no fruit at all. If the above is true it certainly
stands the orchardists in hand to prune his trees so as to
admit the sunlight into the center of the trees.

Ot of the total 225 plum blossoms crossed, 125 werc
hanging May 13th. Of the self fertilized 125 were hanging
at the same date. The ratio being nearly 2:1 in favor of
the crossed. Jurne lst,V85 of the crossed ones were still

hanging and gave all evidence of coming to maturity. 0r the
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16 self fertilized which vere remaining but 10 gave promise
of coming to maturity. And if we were to rempve the record
of the Lombard from the above it would give us a final ratio
of 9:2 in favor of the crossed oncs.

To recur to the figures of the cherry; we find that the
total 68 crossed ones that 38 were still han;;ing May 12th,
and that 30 of the self fertilized were still hanging. And
at the last visit, May 26th, 36 of the corssed ones were
still hanging; and of the fertilized 9 were still haging,
which would give us a ratio of four to one in favor of the
crossed ones.

While the ahove record may be exapgerated in a few
cases, taken as a whole it would leave no doubt as to the god
to be derived from crossing. As already intimated nature
has made abundant provision for this work in the host of
insects which play about our flowers. Just how far the
insect may be depended upon to carry pollen is hard to de-
termine. However,'in small orchards there is generally no
difficulty experienced as there are upwards of a dozen or
more varieties. But frequently in planting large orchards
the mistake ié made in planting a great many of the same
variety together, a large share of which do not receive
pollen from other varieties. The more such trees are
sterile to their own pollen the greater is the loss, at any
rate there can be no doubt as to the propriety of scattering

the varlieties. I,- the experiments recorded above over sqﬂ






of the plum trees were found to mature no fruit by self
fertilization. It would not be inferred from the limited
ranpge of the experiments that such trees were wholly sterile.
But the trend of the experiment is emphatic in indicating the
benefit of crossing.

On account of the warm weather hastening the opening of
the cherry blossoms there was not gjiven as much an oppor-
tunityfor working on the cherry blossoms as was hoped. It
was sug;ested that £t would be well to try the effect of

crossing on some of our cultivated currants, accordingly the
work was begun and the same methods werc used as in crossing
the .drupes. The currants did not open their blossoms even-
ly, so those which were not ready to open were pullcd off,
care being taken not to injure the clusters.

The Curraht Riber naguim.

This was crossed with pollen from the wild currant of
the same variety. Eighﬁ clusters were chosen, four of
which were castrated. The remaining were self fertilized.
On May 16th, the following record was taken.

No. 1 Cross fertilized 6

” 2 " L 7
” 3 L n 5
L 4 " L 5

All the bags and tags were pullcd off from the self

fertilized ones except No. 4, which had none. On June 1st,
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it was again inspectecd. Thrce or four of the crossed fert-
11ized ones were still hanging and were much largér than
the average.

Currant--- Dakota.

This was crossed with pollen from the wild species (R.
nigrum) Four clusters were crossed each having five blossoms
and an equal number were covered. On llay 26th, they were

visited and the following is the record.

‘ No. 1 Cross fertilized 3 set.

L 2 ” LJ 5 L
" 5 L L 3 ”
” 4 n " 1 n

L 2 ” ) L O ”
L 3 " ” l L
L ¢ \J n 0 L

On June 2nd, shey were agin inspected and of the self
fertllized ones none were hanging. O0f the crossed on-s
eleven were still hanging and were twice as larpe as others
on the bush; they also were rmich ecrlier in maturing. Near-
ly all of the fruit which had first set dropped off hefore
attaining size. The Tact thn~t ﬁo other currant hush was

close at hand, so thnt insects would probably carry pollen
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will probably account for so few fruit maturing on the hush,
as the ahove record will indicnte that the tree is sterile
to its own nollen.

Sumting up the results of the currants we have the
folloving: Of the 36 crosscd ones 24 came to rmaturity; and
of the same number of self fertilized ones hut three came to
maturity the ratio bheing as 8:1 .

The self fertilized ones were small and were quite 1loteo
conins to maturity. Orne the other hand the crossed ones

were twice as larse and matured a couple of weeks in advance

of either the self fertilized or those on the bushes.
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