
CHEMICAL THINNING 
for shipping peaches, 
nectarines and plums 

J . B E U T E L  M.GERDTS * J . L A R U E  - C. 

H E A I I C A L  Sl’ltAY THI C to he a promising 
costs and labor needed for thinning stone 
fruits. Diriitro mat(: 
sprays arid T).O.C. tlu 
more than 25  years for thinning out 
heavy fruit sets in plums and pcachcs. To 
be most effcctivc, dinitro materials must 
he applied during a one- to two-day pe- 
riod Iwrore full hloom (at  60 to 90 Iwr 
cent ol lull bloom) when set is unknown 
and frost and rain are still crop hazards. 
Thc erratic quality of the thinning with 
dinitros plus the necessity for early season 
application has limited the usc of these 
clic~micals to cxtra heavy sctting fruit 
varieties. 

In 1968, two promising clicmicals were 
used in spray thinning tests on important 
varieties of freestone peaches, nectarines, 
and plums in Tularr, Fresno, and Merced 
counties. NPA (“Nip-A-Thin 6 0 2,” 30 
per cent sodium salt of N-I Naphthyl- 
phthalmic acid) was appIied one to five 
days after full Lloom at ratrs of 100,200, 
arid 300 ppm. Fruitone 3-CI’A (7.9 
per cent 2- [ 3-chlorophenoxy] -propriona- 
mide) was applied 25  to 42 days aftw full 
Idoom and one to four wwks before nor- 

TABLE 1. THINNING RESPONSES OF FREESTONE 
PEACHES 1968 

Treatment 

~~ 

Red Early Sun- Fay 
Haven Elberta crest Elberta 

Thinning response rating* 
Mod. to 

Check (Crop load) Heavy Heavy Heavy Heavy 
Elgetol 1.5 pints/100 . , . 1-2 &3 0-1 
NPA 100 ppm FB + 4 t  1 _ _ _  2 1 
NPA200 ppm FB + 4 1 1-2 1-2 0-1 
NPA300ppm FB f 4  2 0 - 1  0 - 1  ... 
3-CPA 300 ppm ovule 

4-5 mm 3 2 2-3 3 
3-CPA 300 ppm ovule 

7-8 mm 2-3 0-1 1 3 
3-CPA 300 ppm ovule 

10-11 mm 3 1-3 3 

* 0 -- overthinned moderately; 1 -: excellent- 
requires some thinning of clusters; 2 : good-reduces 
hand thinning time; 3 = slight or no thinning. 

t FB f 4 = 4 days after full bloom. 

6 

ma1 hand thinning. Fruitone 3-CPA was 
applied at  300 ppm and sometimes at 150 
pprn when ovule (seed) length was 4 to 
5 mm, 7 to 8 rnm, and 9 to 11 mm. 
Amchem 3-CP (8.33 per cent 2-[3-chlor- 
ophenoxy] -proprionic acid) was applied 
to plums only at  50, 100, arid 150 ppm 
when ovule lengths wen: 4, to 10 mm. 

The results of thew spray thinning t w t s  
wrre evalnatcd on the basis of the amount 
of rrop rrmoved arid sizc of fruit rvmain- 
ing on trcatcd trees at hand thinning timv 
as compared with unsprayed trees. Addi- 
tional observations were made of phyto- 
toxicity, fruit growth, size, and color at 
harvest. 

Some test plots contained four to eight 
single tree replications in random block 
design, and other plots consisted of 
groups of two to six trees per variety, 
each with a separate treatment. Evalua- 
tion of data on spray thinning for each of 
the three tree fruit rrops is p r t w ~ ~ t ~ d  in 
separatc: scctioris of this articlr. These are 
progress rcports of research and arc not 
to he c.onsidt,red as recomrncndations. 

FREESTONE PEACHES 
M .  Gerdts 

The varivties of peaches treated with 
chemical thinners in Fresno, Tulare, or 
Mercrd County included Springtime, 
Cardinal, Cold Dust, Dixircd, Coronet, 
Red Haben, Regina, Kedtop, Rahcock, 
Early Elhcrta, Redglobe, Suncrest, El- 
herta. Forty Niner, Fay Elberta, Angelus, 
Pacifica, Rio Oso Gem, Merriclc 120, Fi- 
esta, and Jody Gay. Tahle 1 shows the 
range of thinning rcsponse ratings of four 
peach varieties in E’resno, Tulare, and 
Merced counties. 

Good to cxcc4ent thinning was ob- 
tained with 3-CPA o n  Angelus, Early 
EIberta, Pacifica and Suncrest, and with 

CARLSON 

NP.4 on Fay Elberta, k‘orty Niner, Red 
Haven, and Suncrest. Other varieties 
tested did not thin well in 1968 with 
rither NPA or  Fruitone 3-CPA. 

To furthcr evaluate thinning responses? 
random samples of 40 peachcs wcre taken 
at hand thinning time from cadi treated 
tree and wciglied. Weights from all trees 
from similar treatments were averaged. 
The results for Fresno County tests are 
shown in table 2 ;  similar results were ob. 
tained in Tularc and Merced counties. 
NPA was active on several varieties 

ripening after Coronet. In Tulare County 
applications made one to two days after 
full bloom were more effective on Red 
Haven and Suncrest peaches than appli- 
cations of similar rates made four days 
after full bloom. Weak trees were thinned 
more than vigorous trees. Vigorous shoots 
were sometimes stripped lraving voids i n  
parts of trees and fruit clusters in other 
areas on the same tree. When NPA appli- 
cations were made one to five days after 
full bloom, a slight twisting and some red- 
dening of leaves occurred. When applica- 
tions were made seven to 12 days after 
full bloom in 1966, serious leaf twisting 
and reduced fruit growth resulted. Many 
freestone varieties were thinned with ap. 
plications of 200 to 300 pprn two to five 
days after full bloom. Howevrr, Fay El- 

TABLE 2. AVERAGE INDIVIDUAL FRUIT WEIGHTS 
AT THINNING TIME 

Freestone Peaches, Fresno County-1968 __ 
Treatment Variety 

Red Early Sun- Foy 
Haven Elberta crest Elbertm 

gms gms gms gmr 
Check 277 552 698 684 
Elgetol 1.5 pt. . .. 718t ... 88Si 
NPA200 ppm 3531 730t ... 777’ 
NPA 300 w r n  342t 739t ... 807 
CPA 4-5 Aim ...’ 593’ ... 706 
CPA 7-8 mm ... 659t 734’ 751 
CPA 1 ~ 1 1  mm ... 597’ .I. 734 

* Significant a t  5% probability level. 
t Significant a t  1% probability level. 
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TABLE 3. NECTARINE THINNING SUMMARY 
Tulare and Fresno Counties, 1968 

Red Early Sun Red Le Late Gold Sept. 
June Sun Grand Grand Grand Grand Le Grond King Grand 

Thinning response rating* 

Treatment Time 

NPA 100 ppm FB + 2-3 1 2 1-2 ... 3 3 ... . . .  
FB + 2-3 0 ... 2 ... 3 3 ... ... NPA 200 ppm 

NPA 100 tmm FB -t 4-6 A 2 7 A A A 1 - ... 
NPA 200 &m FB + 4-6 1-2 ... 2 4 3 1-3 0-1 , .. 

... ... 1 0 ... NPA 300 ppm FB + 4-6 ... . . .  1 
3-CPA 300 ppm 3-4 mm ovule 3 3 3 3 4 3 4 ... 
3-CPA 300 ppm 7-8 mm ovule . . . ... 2-3 ... 2-3 2 3 2 

3 3 3 3 2 3 ... 
3-CPA 150 ppm 5-10 mm ovule 4 4 4 4 4 3 4 3 
3-CPA 300 ppm 8-10 mm ovule 3 

Check (crop load) mod. light heavy heavy mod. mod. to mod. mod. to 

‘ 0  = overthinned; 1 = Excellent thinning, little or no hand thinning needed; 2 = Good thinning, heavy 
limbs need some hand thinning; 3 = Slight thinning, little volue in reducing hand thinning time; 4 z N o  
thinning. 

to mod. heovy heovy 

herta thinned well with applications of 
100 ppm and was overthinned at  higher 
rates. 

Fruitone 3-CPA thinned such freestone 
peach varieties as Suncrest, Early El- 
Ilerta, Angelus, and Pacifica at  300 ppm, 
hut not others. More thinning was ob- 
tained when sprays were applied at ovule 
lengths of 7 to 8 mm (mid-April in 1968) 
than at 4 to 5 mm or 10  to 11 mm. Less 
vigorous trees were thinned more than 
vigorous trecs of the same variety. Fruit 
drop was too latr on varictics maturing 
Iieforc July I for satisfactory sizing of the 
remaining crop. No serious phytotoxic 
effects wrre observed in peachrs. Slight 
temporary wilt wag cvidcnt one to two 
days after spraying and some tip lmrn 
and yellowing occurred on a few leaves 
which dropped a week later. 

NPA at 200 ppm seems promising for 
many early and heavy setting varieties. 
However, since it must be applied before 
the crop set is known, its use will lie lim- 
jtcd to heavy setting varieties. More in- 
formation is needed on its year-to-year 
prrformance, the proper spray timing, 
and diffcrrnt varietal responses before 
NPA can hc used commercially on free- 
stone peachrc. 

Timing of  X P A  sprays can be made 
aftrr crop set is known which makes it an  
ideal material to nse on mid- and late- 
season varieties that are not thinned 
early. A rate of 300 pprn applied at  7 to 
8 mm ovule length seems ideal for varie- 
ties like Suncrest and Early Elberta. More 
tests are needed in other varieties. Touch- 
up hand thinning should be done cau- 
tiously after chemical thinning with 
eithrr NPA or 3-CPA to avoid overthin- 
ning. The total amount of fruit left on 
the tree after chemical thinning should be 
the same as that left when hand thinning 
only is used; but fruit spacing will he 
morc variahle. Although progress is being 
madc on chemical thinning of freestone 
pcaches, it is not recommended for com- 
mercial use at  this time. 

NECTARINES 
J .  LaRue 

Eight varieties, representive of com- 
mercial nectarines grown in California, 
tested with chemicals for spray thinning 
possibilities included : Red June, Early 
Sun Grand, Sun Grand, Red Grand, Le 
Grand, Late I,e Grand, Cold King, and 
Srptember Grand. Test r e d s ,  summa- 
rizcd in table 3, show that NPA and 3- 
CPA can effectively aid thinning in ncc- 
tarinrs. 

NYA applied at 100 and 200 ppm two 
to thrw days after full 1)Iooni thinnetl 
some 1 arietirs well. There was l e s ~  thin- 
ning when NPA was applied a1 tlrevz rates 
four to six days after full bloom. Except 
for slight leaf burn and foliage ycllowing, 
no phytotoxic effects were notrd in any 
variety sprayed in 1968. NPA-treated 
trees had more vegetative growth and, in 
qome early varieties (Red June and Red 
Grand),  fruit color was less intense. 

At 300 ppm 3-CPA sprays thinned 
most effectively when applied at  7 to 8 
mm ovule (seed) length (early to mid- 
April in 1968) with only slight thinning 
noted in either larger or smaller fruit. 
Mild leaf burn and drop occurred in all 
varieties. CPA hastened the drop of 
dummy or  off-type Iruit. Fruit also lost its 
external luster or shine lor rxtended pe- 
riods after trvatment. 

Nectarine summary 
Both the 100 and 200 ppm NPA trcat- 

mmts  applied two to three days a i t r r  full 
Lloom appear promising as chemical thin- 
ning aids for nectarines. Evidrnce from 
previous trials shows that Early Sun 
Grand and Gold King were more subject 
to phytotoxicity and overthinning in 
some years than in others. Increased veg- 
ctatite growth, with acconipanj ing poor 
fruit color development in early varieties 
must he further investigated. 

The thinning action of 3-CPA at 7 to 8 
mni ovule length in mid- to late maturing 

nectarine varieties is promising. Activity 
of this chemical probably would be too 
late for the Early Sun Grand and othcr 
early maturing varieties. Higher applica- 
tion rates will be tested in future experi- 
ments a t  the 3 to 4 mm ovuIe len@li size. 
Although slight leaf fall and hurn ap- 
peared after applications of the chemical, 
effects were not st’rious enough to change 
yields or fruit size. E’urthrr study is 
needed to evaluate the IOSR of cxtc~nal lus- 
ter ohserved on some varieties after 3- 
CPA applications. 

Both NPA and 3-CPA are still experi- 
mental materials and furthrr t w t s  are 
needed to rstablish optimum rates and 
timing for both materials in important 
varieties--and to determine whrtlicr r e  
sults can he duplicatcd year after ycar. 

JAPANESE PLUMS 
J .  LaRue 

Plum varieties stutlied in 11ic spray 
thinning tests includtd Beauty. 1311rmosa, 
Santa Rosa: El Dorado, Nul)iana, I,aroda, 
Kelsc~y, Queen Ann, Red Roj-, Simka. and 
Cassc’lman. Most of thcw varirt it..; arc 
sliippyl i i i  l a r p  volninc: and arc’ (Y~I I -  

sitIvrcy1 rt*prc.st,riiativch of 1)lumr growti i r r  
California. Tht, potential 11 

thinners on .Japanesv plums bnsi~t l  u p t  
thesc 1908 trial results arc summnrizwl in 
t a l k  4. 

NPA applications rr~soltccl i ti sonic 
thinning on each varit’ty testrd. and ratr5 
of 200 ppm wrrc generally morc c+lktive 
than rates of 100 p p .  Thinning was sat- 
isfactory when NPA was applird from 
fiill l h o m  to three or four days after full 
bloom. When NPA was applied f i v r  to six 
days after full bloom less thinning oc- 
ciirrcd at the samc rates than with enr1ic.r 
treatmcmts. NPA application.< on thc, 
Queen Ann variety caused phytotoxic ef- 
feels and also resnlted in overtliinninp at 
each ratc and date of application. No 
phytotoxic: cffrcts were notrd in othcr 
varieties. 

Frnitone 3-CPA sprays resulted i n  
some thinniny in most plum varieties. The 

TABLE 4. JAPANESE PLUM THINNING SUMMARY 
FOR 1968 

Variety NPA 3-CPA 3-CP 

Beouty 2 0 0 
Burmosa 1 0 0 
Santa Rosa 1 2 2 
El Dorodo 2 0 
Red Roy 1 2 2 
Nubiana 1 1 1 
Laroda 2 2 2 
Kelsey 2 2 

Simko 2 2 
Cosselman 2 2 

potential, but more rate and time testing needed. 

Thinning response roting* 

Queen Ann 2 2 2 

* 0 = no potential; 1 z good potential; 2 = some 
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effects of CPA emerged slowly (three 
weeks after application), so any judg- 
ment of the degree of thinning was made 
after the time whcn normal hand thin- 
ning should have heen completed for the 
fruit to gain maximum size at  maturity. 
In early varieties such as Beauty and Bur- 
mosa the thinning effect did not show 
until long after normal hand thinning 
time. At 300 ppm 3-CPA applird at 8 to 
10 mm ovule length killed many shoot 
tips on J,aroda and Queen Ann. El Do- 
rado arid Nul~iana reacted with heavy leal 
roll and shot holing, hut the reaction of 
other varieties appeared to be negligilde. 

At 50 ppm 3-CP was ineffective when 
applird two to three wrrks post hloom at 
G to 10 mm ovule length on the varicties 
tested. It was an  effective thinner, how- 
ever, when applied at 100 arid 150 ppm 
when ovules were 6 to 7 mm long. Slight 
to moderate leaf shot holing was evident 
at both rates. El Dorado and Nubiana 
wcre the most scnsitive varieties. 

Plum summary 
NPA looks promising as a chemical 

thinner for a numher of plum varieties. 
Its potential is greatest in early maturing 
varieties and in those varieties (both 
early and late) that set heavily every 
year. Since NPA must be applied imme- 
diately post bloom to he effective, the 
potential crop is not yet known at applica- 
tion time. Therc is a hazard of overthin- 
ning trers that set lightly. 

Although effective, 3-CPA activity is 
too late for nse on early varieties such as 
Beauty and Bnrmosa. In general, it looks 
good as a chemical thinner for later ma- 
turing varieties. Whcre the time of hand 
thinning is not critical, 3-CPA has much 
potential since it can Ibe applied after 
crop set is known. At SO ppm 3-CP was 
not an cffective thinner, at 100 to 150 
ppm i t  appears to have morr potential but 
leaf phytotoxic effects may he a disad- 
van tagc . 

Additional tests are heing made to es- 
tal~lish satisfactory rates, timing of 
sprays, varirtal lirhavior, climatic effects, 
year to ycar performance, and phytotox- 
icity. Results of these tests are limited in 
scopr and are rrportrd to show potential, 
11ut none of these materials are presently 
rrcommencled for use on plums. 

.I. I h t d  is Extrn.siori Pomologist, Uni- 
vcr.sity of California, Davis. A!. Gerdts, J .  
LaRur, and C .  Carlson are farm ad- 
visors, Agricultural ExtPnsion Service, in 
Frrsno, Tularr, and Mcrccd counties re- 
spwtiucly.  

The method proposed here for soil moisture and salt control in irrigation utilizes 
solar energy and clear plastic to recycle water from irrigated furrows to adjacent 
seed or plant beds. The use of clear plastic canopies over the irrigated furrows 
prevents evaporation and maintains a moist seedbed for long periods of time. 

Harmful concentrations of soluble salts can also be redistributed within the bed 
by recycling water from the wetted furrow. Installation of the hydrologic mini- 
cycle system can be beneficial in seed germination and establishment of many 
of our high value crops. It can also be useful in areas of insufficient rainfall 
and high temperatures, especially where water is costly or of poor quality. Adap- 
tation to nursery and greenhouse culture could greatly reduce the labor required 

by the frequent watering of plants. Warmer soil temperatures found in the plant 
beds beneath the edge of plastic canopies could facilitate early spring seed 
germination when solar energy is  available but outside air temperatures are still 
too low for a normal seeding date. 

HYDROLOGIC MINI 
for soil moisture and 

H E  PROBLEM of ohtaining sufficient T water for irrigated agriculture grows 
more and more acute as the world's popu- 
lation continues to increase at an alarm- 
ing rate. It has been estimated that in 
only 30 years the world will double its 
presmt population. The impact of the 
estimated population increase 1)ecomes 
even morr critical since it will occur dur- 
ing a period of an expectcd dccrease in 
iresh water supply. Another considera- 
tion is the fact that land suitable for crop 
iood production, although presently ade- 
quate in some areas, will someday hecome 
limiting. The demand for more food to 
feed the millions of new people cvery year 
confronts agriculture experts the world 
over. However, while grrat pressure €or 
more food will lie exerted on agriculture, 
increased dcmands for water for indus- 
trial and domrstic use will literally pnt 
the squeeze on irrigated agriciiltnre. 
Roughly SO per cent of the watrr used in 
the United States today is used hy agri- 
culture for irrigation. The prrsrnt distri- 
hition ratio of water among agricultural, 
industrial, and domestic i w r s  can lie 
expected to undergo considerahlc change 
in the future. It is apparent that if agri- 
culture is to compcte cffertively for future 
water needs, the most cfficient water man- 
agement practices must he used. 

In arid and semi-arid regions of the 
world, where small amounts of rainfall 

are generally insufficient to grow food 
crops, supplemental irrigation water must 
Le obtained from some external source by 
costly systems of aqueducts, canals, or by 
wells. Since these sources of water are not 
only expensive hut are limited in terms of 
an input for food crop production, con- 
tinnoiis efforts must lie made 1)y agricul- 
ture to devise the most efficient means of 
water use. The maintenance of salt bal- 
ance in thc soil is also csscntial to the 
existence of irrigated agriculture. A 
buildup of excess soluble salts in soil 
under irrigation has caused total crop 
failures and disastrous social consr- 
quences within ancient civilizations-and 
is still a major harrier to maintaining 
high production on irrigated lands. 

Transpiration liy plants and evapora. 
tion from the soil surface (evapotranspi. 
ration) account for the greatest water 
losses during rrop production. Even 
though transpiration serves as a cooling 
mechanism for plants, and is oftcn re- 
fvrrrd to as a "necessary d>'' efforts 
have been made to decrease N.ater loss by 
rrtarding transpiration. Stndirs have in- 
volvrd use of metaholic inhi1)itors as well 
as physical transpiration barriers applied 
to leaf surfaces. Both mcthods show prom. 
ise for future use, providing thc metaho- 
lism of the plants d o ~  not cliange to cause 
an inferior or unacceptable plant product. 

In an effort to reduce evaporation from 
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