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THE CANDY Mmap

Jack Pandol Jr. stands in the silt of his vine
valley and tries to figure out what damage
almost made peace with this dry. It would end when it
end. But a drought broken only for a moment by a freak .
“a no-good rain,” borders on the cruel. “The worst o
mutters, “and the sky decides to open up now?”
on e vine bt ol e sl o S

. 5 : . ollen. As soon asa grape starts
to :ﬁa.:. it’s on a fast track to perish. Trouble in a vineyard begins yit
the B_nﬂcwnovbm, but it doesn't stay that way for very long. If moistye
gets out of hand, the skin on a berry cracks open, and filaments of fup.
gus rot the whole cluster in a hurry. Most table grape growers, attuned
to the lurk of mold and mildew, harvest their grapes on the early side.
Pandol, who may be the most picky table grape grower in California,
which is to say the nation, wants to maximize flavor. He'll hold his fruit
on the vine until it reaches peak taste and only then call in his picking
crews. For a couple extra points on the sugar register, a measure known
as Brix, he'll even risk a week of 105-degree weather. But a rainstormin
the middle of summer? It doesn’t happen here.

He would curse the sky, but he knows it won't do any good. His
father, Jack, a legend of Delano for the way he went after Cesar nEE
and his campesinos during the labor strikes and grape boycotts e by
1960s, farmed this stretch of valley for more than fifty years. He et n_a
2010, eulogized as one of the greatest grape growers of all :3.9 apat L
finder who opened the market to Chile so that North AR .=_,.
South Americans could feast on one another’s grapes in el
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left the vineyards of Brusje In
ury ago and farmed this
and pests with little
k Jr., “Learn from

' father, Stjepe ~
han a cen
o Hvar, more t
o e oq“. outlasted drought, flood .
2 :.um. his side. He used to tell Jac
1t g

hool all your life.” -
”.-o.wn:,m Central Valley Project distributed
C

st side. At age sixty-two, Pandol is a
grape without the Friant-Kern
iring this drought, the
little snow-

years si
ws to the €a
's pever grown a
R. sJashing across the land. Du

wvered either no snowmelt or very ,
ke River fifty miles to the north. The federal
. r nearly up to the brim, but it’s EwE
cture from falling into a state of disrepair. Like
Jack Jr. is pumping devilish amounts of water
und. The two old wells on this vineyard went dry
o. He drilled a third well to a depth of 1,000 feet,
o. The bowls that retrieve the water were set
he hole two years ago, and now they’re at
lunge in the aquifer. “I can only afford to
a crop with good returns,” he says. “But

¢ San Joaqui
ol %m__& with woo_mm wate

o many other growers,

from pelow the gro
pore than year ag
odis about 10 80 dry, to
4350 feet deep when he dug t

00 feet. That's a monstrous p
gig decper because I'm growing

how much deeper?”
Adry summer is why a table grape grower can even attempt to grow

ature’s candy” in this unfit ground. Every year, Pandol relies on the
casonal drought, from May to September, to visit the valley. The vine-
ard on its own is already a living, breathing place disposed to rot if
s for the farmer’s myriad interventions. Add in the emitters of drip
migation, and it's about all the moisture a California grape can handle.
Many of the circumventions Pandol employs during the growing sea-
snhave to do with keeping the clusters free from mold and mildew.
Theres no fruit more bent and coddled by human hands than the table
”ﬂh«ﬁ} aosm. in the name of fighting fungus isn’t any more of
Ern:_z”:__%r”_m done to pump up %Nm. color and yield. Crews of
B, E:a Mmém to allow more air to flow through the berries.
Easm:_.a:h_m%“ “sﬁﬂ .n mﬂmmu< dose .om m.csmmnaum. But not one of
A il Ing when a rain like this comes down. “All

Driving i :
%0 from his Bakersfield home, he could see the damage to
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he fruit to unbelievable sizes

the vineyards all around him. The Flames ripe en pumps up t

) ol che i ned e. jitrog g . corn in
were a week shy of winding up their T d early ;o ) pitrogem N ith water. Nitrogen may be great for ¢ .
loss wasn't great. The Thompsons, however e :.c: the stor,,, _5: ang \n&%a plows it UP ) flavor of a grape in California. Calcium, by
sugar when the rain cracked their skins u:.gf”?.. ust _,:E_:m:;__ e zutur put it kills HHM_._E tastes sweet and smooth on the tongue.
: . = 1CITr Swee 1T P}, rap 3 ) . rot

to weep. Mildew set in as fast as the clouds came m:w.,z Insigeg ,:H_ﬁ kicks ocw““:mn cell walls s the skin doesn't break open and
watched five thousand acres rot on the vine. Went. The 5?,” wnaam%vm__‘m.. d blond hair that’s
= e VINEY& ™" green eyes an ond ha s

“We need to get the air circulating” he says, « ma-mﬁmm guy with

That's why like his dad’s did. His build isn’t

right after the rain and i ec PaRRIEson - adle age,

<,.m.n dusted with sulfur M%ha“uwuwhﬂmmm_”wwnwn n_ .vv& oawﬁhu hwnm_&_ama:ﬁ“nr”mh““ M__H._HM _mmnmma of his old Buj.m Zém:v\. ::._mr

settle in on the back of his neck. He hopes it nc:ww.ﬁ ,””.127 the é itam_wn_mw Hw.d resembles the Zaninovich side of Em.Bo:.: tribe,

think we're gonna save it. We may lose twenty to :,.c, ! 1 2 breeze e says ows what a full-blooded Slav should look like .m_<m= the

the crop. But it won't be a wipeout.” nty-five Percen; ¢ who kn ssed Croatia for twenty-five hundred «83‘.
a-&n_a:ea cro so-pretty edge of the dairy belt in Tulare

i ding at the not-
Were stan :m_n Holsteins have more clout than people and much
isn't gp Countys where

iddli i i { he biggest water
ddling at best, bristles with alfalfa, t g
5 g g aaEa. = %m: a third of the county’s cropland is planted

What brings me to the east side of Tulare and Kern Countj
€S
absurd summer storm but table grape varieties that Pando] i

with water from ground and canal. These eating grapes arep’ all. More

pes aren't of them all. i e’
or Red Globes or Crimsons or any of the other usual varietie Mﬂa ”-san kind of hay or corn to feed all those masticators. Alfalfa isn't
emerged from a test tube in a lab inside the old Delano aﬂs.:ocm parvested once but is mowed a half dozen times En.ccmm E.m year, so
where his grandfather and grandmother used to live. He will tel] yo, }_H&a:nr growing all the time, which means it is drinking all the

ame. For each acre, each irrigation, it takes three acre-feet of water to
gow table grapes, but it can take double that to grow alfalfa.

Table grapes are still being planted here, though more and more
fiemoney is coming from hedge funds and investor pools on the East
Coast. Soil and water being what they are, Pandol decided he needed
aiside capital himself to convert alfalfa field to vineyard. He found
me “very wealthy family” in Philadelphia (he won't say their name)
wunderwrite the cost of $40,000 an acre. A good chunk of his eigh-
teen hundred acres scattered across Tulare and Kern Counties, he owns
bimself. But on this land, he’s a tenant farmer sharing the crop with
partners in the City of Brotherly Love.

that they are like no other grapes anyone has ever eaten, and that may
be true. One of the varieties is a hybrid of two distinct species—Eag
Coast father, West Coast mother—and tastes like cotton candy. Fa,
green and seedless, it actually goes by the name Cotton Candy and aar-
ries 30 percent more sugar than a conventional grape. With its north-
eastern lineage, it doesn’t panic when it gets rained on. The other grape,
Sweet Celebration, seedless and red, is a genetic freak of a different
derivation. It was bred by combining the strongest traits inside a single
species of grapes commonly found in the United States and Europe
Breeding, though, is only half the trick of altering the taste and dure:

bility of the table grape. The other half of the revolution EE.EEO_._M b
introducing to these fields is the way he tends to his berries right up° steps under the canopy of cane and leaves, a gable-roofed trellis

the moment they're picked. All through spring and summer, hes z_ws ”M thonosoa from South African grape growers because it max-
pumping calcium into the tissues of both varieties to boost their na :._:ro sun and wrumo. His boots sink into the earth made spongy
ral flavors and enhance their ability to ward off fungal disease: gmoﬂ_o_q__nvow.g he's mw_.mua. For too long, he says, grape farmers have

“The biggest problem with this vineyard is water,” he m%r::..__,_:a S ike dirt. He m._.ocsa over the years that the more fertile the
only the lack of it but the quality. It’s high in sodium. So we use ¢ more potent its microbial matter—the stronger and more

i faorfy b
; c s
in the drip irrigation system. I happen to believe that nu.”r_?. 5 Brapes turn out to be.
of the most overlooked ingredients in growing good fruit

s. “Not

um is 0%
've Wil Nce we co i
nverted this ground three years ago, I've probably spread
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€ range of fifteen to eighteen M E_n_ were going to py
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“How do
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at compare to the olq days?” ed boxes an acre”

..S‘rm:_ma
~mo~
old T-trellis system M.E om.mnroa. growin
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g those old varieties with the
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'€ using three acre-feet”

His father was bi . |

i g-heart
ing for large gatheri ed man who loved nothing more than cook-

meaty Slav-style S::mm of people, feeding his famous mostaccioli with
others. There was 3 ce to Richard Nixon and Ronald Rea S
Pass on to their Easmm“.:v cooking that his parents were anwwwn_-whmw_m
: columnist at the mwn. is older sister, Maria, became the food section
,, .an:m. in Los gmm_MMa_uw% and then worked in the test kitchens for
into a fascination i:r.r or F..”r Jr., the family cooking gene morphed
flavors in the o OWw science might join art to tease out different
had hever existad WMM - What if he could create shapes and flavors that
16,0 18 0 the Briy m:c_,n and let each cluster ripen to its fullest? Not the
P nm__.mowm._. scale that most grapes reach but 20 to 24 Brix.
one road for at least th e oy family included, have been going down
Fruit isn' for taste b M_umn sixty years," he explains. “The way we breed
tongue but for (he tfor shipping. The way we grow fruit isn't for the
¢ eye. We harvest early so the fruit doesn’t go soft by

the time j
¢ it reaches (}
; he
cardboard?” market. What does it matter that it tastes like wet
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1l tell you
ers and mcnﬁaﬁra buyers, and they'l ﬁ“e_ M :
oy e nts fruit that’s big and colorful: But Pandol say
Eanw“w&a Jemand flavor: The lack of it is why so BMEM
oa.m%oo_. ting fruit, OF why they buy it once a season bu
esoppet = m housands of acres of peaches and plums,
oM .Ka : w n.u.a pulldozed across the valley. He yanks
s g e. They're swollen and
o off @ VIn€ and hands them 10 me.
T ket. 1 bite down, and
the grapes they sell at the supermarket.
't taste like supermarket grape: They
. crunchy, too- But they don't tas
__x_,.aaEE ,_.ag_n& Thompsons MY father and grandfather used to
Jike the s .
Muma our backyard. Sweet but not syrupy sweet. Then another flavor,
one I'm not E%mq& for, takes over.

“Wow. Those are really good.”

“We want you to say,
nsation on your ton
y of the county fair

Wow, That’s the response

gue triggers recol-

He smiles and nods.
as a kid and

werelooking for. And if that se
lection of you walking down the midwa

ating cotton candy, all the better”’
The salesmanship comes second nature to a son whose dad used to

travel the world promoting the family’s grapes. In the decade since he
introduced Cotton Candy, more than fifty thousand acres of his geneti-
ally flavored varieties have been planted in the San Joaquin Valley and
around the world. Growers pay him a licensing feeand a5 percent roy-
alty on sales and must adhere to certain quality controls and acreage
limits to keep the market from glutting up- From field to lab to licens-
ing to the growing, it’s a model his father would scarcely recognize:
bending water to grow bent grapes. “All this genetic breeding aside,
my father would probably say we're returning to the old way. To fla-
vor. We've forgotten that what brings people back to fruit is taste, the
memory of taste.”

m twenty-five years
one morning
nd eat-

Ifirst heard about “Junior’s” experiments on the far
“M.Mi:na I iu:.»na into a Perko’s diner in Delano early
ing an to chatting with some of the growers drinking coffee ar
:ﬁ:m«m_” wﬂm nm_.:u_csvn.. Sons of the desert, they were descended from
iy an “a been putting grapes in the Uq_m:.o soil since 1924, when
by Z:—mn:.u u,prn Slav from that same village of Hvar, leveled 160 acres

g ?:oisﬁ a team of mules E.a founded Columbine Vineyards.

ed the other clans: Zaninovich, Jakovich, Radovich, Kova-
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cavich, Pandol, Pavich, Caric, Divizich, p Ici
Tudor. They filled the pews and 8:2:.0:: _:n? Sozanic B
Church and exercised such influence that v ﬂ .,:3,2 St Zm:.«_m _%E u
the farmworker movement here in the m_(: of o2t Chavey
two, dividing east side from west side, growe of 1963, j; tore
Filipino farmhands. Even as big-city mon = from thej, Mexic
Chavez and his strikers, Father James Uz_mo_m:o; Marchey m_cwz -
Mary’s, had to declare himself neutral, ..e<m,<m:~. ME Parish prieg w_w 8
our place to take sides,” he told writer John Oam €N astand thy it :w
come to Delano in the summer 0f 1966 to tel] EMWCQ Dunne, who E“
grape strike. “The rightness or wrongness of :_m&w_..w oﬁ:m Califory,
can't answer. | think it’s an economic issue. It’s =o~m e S
Jack Pandol Sr. had a difficult time _S...m__.sm in %. g
holy equivocation. On Sundays, he no longer drov, ; presence of g
St. Mary’s for Mass. He drove ten miles east of _oSM _~: ::w directon
church in tiny Richgrove where, ﬁmsaoanw_? he Eo m:::_o S
parish of brown-skinned men and women ir,o SQMMM f_& v
Sitting in the Perko’s in 1993, the growers had seen a E_: bt
pass by since Delano became one of America’s civil :.mrmm m“o_ﬂ e
wounds of that battle were still evident in their pose. The Mw_.ﬂa. .
boycotts had left them more scarred and distrustful than they _“mmawﬂ
Nom:o_“_.rﬁ.m been, and this caginess had been passed down :..os father
:_m_ MMMHH»VMH w_.M“Ehm =:“ -”MJRW different won. one from inside
to out-trick each other. Growers i i - .
" ! were manipulating an ever-wider
arsenal of petrochemicals, and the bugs were responding by creating
superspecies impervious to the assaults. Where would it end? They
seemed to be all ears—no cell phones glued on back then—as I shared
my thesis: Next to siphoning the rivers, nothing had accounted for the
m.qosi._ of valley agriculture more than the rise of insecticides, herb
m_aam and nitrogen fertilizers, by-products of chemical weapons labs
idled after the Second World War. For half a century, these chemicals
had brought higher yields, higher profits and lower supermarke! prices
Farming by chemical calendar—herbicide this week, miticide next
zn.mrls_.d simple and easy. In the face of nature’s caprice, the appli
cations were among the few things predictable about farming Who

€z _mCJanQ

m_w:o in

_:w_
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¢ these same chemicals were poisoning our

ha
or cred 1€ know: ¢ ing our air?
M“M.Em iu.nqmu”_“nw qonmw_%mmm” consent. No grower had been a more
3__&% om%m::.mu_ farming than Jack Pandol Sr. and his two
et %éw_wnma Matt and Steve. They had built their table grape
e brot E.o%wa., was their label) on the trigger of a spray rig.
u%ﬁl.?an: they even bought their own chemical-distribution
pave o cos wza:_m in the late 1980s, a change had come to Pandol
posins* -8 vnm_:mnn_ them. Jack Jr., the middle son, the one educated

mys .
prtber® ﬁwnho_ M~ UC Davis, had talked his dad and uncles into a crazy
__%.um ma On three thousand acres of vines, the Pandols slashed pes-
il m synthetic fertilizers to dif-

o use by 70 percent and switched fro
MHM plends of compost. On forty acres east of their packing plant,

fior W3S fermenting ten thousand tons of high-grade stuff. At his
de was @ vo&é:& guru dressed in shorts, a T-shirt and sandals
{own as Amigo Bob. As part of their communing with the soil, Junior
Jas even insisting that his office workers drive to the piles of compost
o stick their hands in the 140-degree heat to feel its life. The growers
sound the table wrote Junior off as a little goofy. The hippies and the
urkey shit,they figured, had gotten to his brain. Then each one of them
pad a visit to the Pandol vineyards to take a look for himself. Spiders
ud lacewings, the good bugs, were devouring the bad bugs. A load of
gapes was hanging on the vine. The Pandols had always grown a good-
szed berry full of color. These grapes tasted even better.

And with that introduction, I drove out in the late summer 0f 1993 to
usﬂm_,.:wﬂmm lived at JoBm until he was almost thirty years old,
. »:E:.:M ”M“M ”“.,..:”Ma and M.woczm father, he was still careful
| M hwmm” is dad and m:n_mw. It :nm taken a
| e »mm amnwz. 0 ﬂmqmn. to mo. sustainable,” he said.
B Weceed 1o ol 1. EM , in ~. it elds ,n__:.vmm. they began to
B N spray rigs,” theyd tell him. “Let’s wait a
. Jslonger” hed calmly reply. “Let’s give th di s a chanc

atch yp” g e good insects a chance

The ration i
s 4 SSNHM”M_H%HM:MM”F: was »_eamw:&a_v\ simple, In fact,
Wler progyceq o it <:_vm :ﬂ?ﬁﬂ Healthy soil high in organic
Durse, ?ssm i oo, ...fssana off pests and disease. Of

a pain in the ass. When Junior unwisely
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cut back on one critic i .
al soil suppleme one of the most innovative

and David Cain,

took three chemical applicati Nt the vineg . . P s
the w. » applications to Wipe out the 89 hit w; . ¢ Nurserics d formed International Fruit Genetics.
e way you learn,” he said. A € infegy ig¢ untry, and 10 i

yard: row et : - AS We stood in the 1y atiop, , . _ the €O i oyl thousands of crosses, eac
m _  Tow after 34 of black mounds cm_s:m & :.S_a&m of hig thay, preed” oo, Cain in sutside Delano and Arvin,
” o.~ humus to his nose. “It doesn’t smel] like € sun, :253 Mﬂ_?z f que- On .q,.:wnm offspring. Five years Jater, under the

shar it wi y « m . = ; ter
ing it with my nose. “It smells like good, rich M:,“.m atall p, Ma. o , most mn.umn he was picking the first varieties of Sweet
. Arden sojp 4 : " i ly and tasted like a
: _ : : that ripened early a

hﬂﬁ&mmm mﬁmﬁm » &

sweet,” he said.

only far better. “It was more than

My story about the Pandols jumping off the chemica)
cal tre .
ot plus flavor: mall grocery chain in San Diego to

the front page of the Los Angeles Times in admij) Tan g

the summe of

days later, Jack Jr
3 2 . got a call from the secre 9
. 3 A ’ as
R S :rmmuw of the Californiy %3 i vnacwm“: dol labeled his bags the way vintners
e st it At mmM :nom,ﬂ up to wmnasns_c. th w...u_wnw..?o tag told a small story: “These are the
- ﬁ%. i o 3 wine. . » . .

cian or a bureaucrat. He wasn'’t even sure he was an m,”_mmf 4 politi. gonna eat. i I_m mn__ma:ma -

ided his e-mail address sO

. . . . <.
ist. But sharing a farmer’s perspective inside the state ¢ :.,9“598_.
ApItol wyg

an

Mw_uoq?_:_aﬁ r.m couldn’t pass up. He and his wife, Carol :
o young children moved to Sacramento, where he s ™ s thee
three years at CalEPA. By the time he returned to wmrmnmmmm :
and ::n_nw had abandoned sustainable farming and decided _~
the operation.
. On mpo acres he had v.o:m? on his own, Jack Jr. returned to the fam.
ily habit. He began growing the usual Red Globes, Autumn Royals and
i e AL M o7
: b itrogen fertilizer to get that size, he
said. “Got to get them bigger because that’s what the consumers want” i
At the time, his son and daughter were playing junior league soccerand decided to remove the seed from the berry, which
tennis. When it was the Pandols’ turn to supply the team snacks, Jack - wasn' the first time man messed with the genus Vitis, they S
went into the vineyard and picked grapes from his personal home sup- ; rapes. Without the seed, the vine no longer produced
ply. bunches ripened to full flavor.
“These kids and their parents start walking up to me. ‘Wow,
grapes are so good. How come the stuff we buy in the grocery store
doesn’t taste like this?’ At first I'm tone-deaf. I'm saying, “You know, it’s
fresh. I picked it this morning’ But they’re telling me, ‘No, it's the fla-
vor, And that’s when the lightbulb started to go on. Taste is important
People really care about taste. I had been indoctrinated so far in the
other direction, I forgot the basic ingredient.”
He decided to start from scratch and create n
pushed flavor in a novel direction. He went looking fo
and a top breeder to build a lab and develop a program-

: promise pledge and prov:
sond. The chain agreed to t
each of its markets. Within thr
running through fourteen boxes
«It blew our minds. ‘Hey, we've

our breeding started to get creative. How
om

ake two boxes a day of
ee weeks, they were
a day. “It blew
got some-

the pey
his father
o mw_z up

said.
s when
cer delivered by a grape before

ith seedless grapes is they have no seeds. Table grape
a fraternity of stressed and punctilious men,
e amount of their days trying to make up for this

acid that naturally thinned every bunch and sized and col-
berry. To replace the seed’s function, grape growers apply
- form of gibberellin—agriculture’s version of the human
mone—in a series of methodical sprayings from spring to
smmer. Gibbing, they call it. They swear that a single small error in
l—og. one drop too heavy or too light, one day too soon or
"rpr!és change everything. Problem is, they won't know
badly they screwed up for another ninety days, when their mis-
ew varieties that , rg,in them from the bottom of a clamshell box. “I deal in
r local m:&w_oa '.F_E. million” is how the table grape grower describes his life.
He teamed UF sbsence of seeds forces breeders such as Cain to reach across

these
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diffe i o
tiierent species of grapes to d )
vines, cultivated grapevi .

both male and female

ost S grown in Cali i

Vitis vinifera, a hardy type th s
and reaches peak productio
._v_a:Q of recessive genes ex
infinite v

n between the ages of

ist in the fami
- . ily t
ariations. This allows a breeder :M i

ame i ~
s i b e i

What if th o mm=<._m=o=.
job of _.n&w:M goal, however, is to create a tab)

) . g drought or mildew or, dare
with a hint of vanilla? What if the os_. |
to reach outside the species and r::y”ﬂw e Properties g
species? Say a Concord grape from Vitis F@M:mu:o Pool of a differen;
Huathessrwish arosssdnnd futighrakisa _u_:um_n. a clan native ¢, the
that can be almost exotic? This requires a &QMWM M_mMoa o g
techniques known in the trade as hand aEwmmc_»:M: “rhwa o ending
cue, that might make Luther Burbank, the father of C ‘nSv.J.c i
) of California hor-
culture, wonder exactly what he set in motion more than a century
when he bred the Santa Rosa plum, Elberta peach, plumcot A:m_mw_“m”
half apricot) and the eponymous Russet Burbank potato.

An amateur nurseryman from Massachusetts, Burbank followed his
brother out to California and set up shop in Sebastopol on a fifteen-
acre spread of gopher-riddled land. The genetic tampering that took
place there—he had as many as three thousand experiments involving
millions of plants at any one time—proved no less a factor i
ing agriculture across California than the railroad and irrigation. He
was an odd strain himself. He stood five foot three with a long face
ated body. Twice married, he v_‘om:nma no offspring of
man, he dressed in a black wool suit, bolo tie and
le at work, because he never knew when
is test trials. people Z..mu_dﬁ_ the hor-

n.._<m and ear
twenty ..

d Yy

) erdow the chijg,,,'

P &% all sorts C_.m With

w. un .
auvignon Blang, fo, .:mﬁsnﬁ
Stang,
e,

€ grape that d
esab,
ay, tastes like Spun wMMM

n spread-

and an emaci
his own. A dignified
short-brimmed top hat whi
curious visitor might interrupt h
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far and

i and he became known
% ru_mm&mo? o d” Overa half century of
u_.»_:v»? 45 “the plant wizard. e S

d his seeds and cuttings g€t

and DY 4 watche .
g de fortunes and

os of P who often made

wers,
Jargest 870

ears perfecting @ single flower, Em.vruﬁm
tra COp1€s of genes that it was impos-
nx netic havoc

o it from the g€ .
6, four years before Edi-

s to be vBm:_mm_. In his
Burbank advanced
which allowed for
blackberry,

n’s “so

_He died in 192
ing plant material
i its and Flowers,
cal diversity,
peach and white
antage of the regio
nditions and growing

as his freestone
nts adapting t0 take adv
os. altitudes, moisture €O

eders, Cain owed no small debt to
rst sought to enliven the Vitis
{ with a species native to
issippi Valley. He was
g degrees beyond
sts in Oak-

orticultural bre
s spirit, Cain fi
when he crossed i

chusetts and the Miss
. the envelope of genetic proddin
though not quite as far as scienti
er gene into a tomato SO it could

eering, the science of cutting

[l

nting a flound
sather. Genetic engin
« was not where Cain was headed.

his Cotton Candy berry, Cain reached out to the Univer-
iy of Arkansas 1 Fayetteville, where the resident fruit breeder had
._w, rent hybrids and species of grapes since 1964. Cain
\ &H,. ...u male was going to be. She was a Princess grape from
B  fat green berry with a nice crunch and the faint flavor of
B VWork For its mate, he combed through the storehouse in
e o grains of pollen with Concord grape lineage (think
R | plus five different wild species indigenous to North
. rm”r ed for the spring blooming of the Princess vine and
i parts off the flowers. This emasculation left its ovary,

o j
Meofthe pistl, without a sex partner. Cain then introduced the pollen

3
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shipped out from >nr§mumlro:mn::=3w versj
ion o

ing of the two, a dab of pollen applied vvi Fa styg
Pplied with ap artist’ v:;:  The My

hundreds of green berries.
With scalpel, tweezers and mic B "Odyey,
" ) s T0scope, Cain ¢y ;
excised the seeds that were the Premature babjes nto the tissye
into petri dishes filled with seaweed extract u:m. _Ia Placeq the :ﬁ
months, until they grew into a kind of callus, :zaa them g, for M,&
an embryo containing the combined DNA of _.,a € €ach qq EEN
Cain and his crew then delicately transferred eacl, mSM 52. and fyp,,
test tube filled with solutions of sugar, nitrog Abryo ::S%:_m,

en, voﬁmmEs. phos

rous and magnesium. Sealed shut, it became an artificig] , Pho.

six weeks of feeding and stretching, the babjes measured Eosv After
long, with hairy roots on one end and faint leayes on the Mﬂa Incheg
Other, Ty,

winter, Cain and his crew pressed each spindly plant—tep, th
them—into containers of potting soil and stuck them ina :.,o:mma of

By spring, each one had turned into a distinct vine. Each M:M_W:oan
or sister to the other, shared the same mixed lineage and ol shmmass
pletely unique in its own right. The vines were now big enough Mﬂn
transplanted into real dirt on the eighty-acre vineyard where Pandg).
grandparents had lived. It took a year or two, first leaf to second leaf, aw
the vines to produce enough fruit to distinguish the promising crosses
from the mundane. The special ones, like Cotton Candy, were given
a chance to produce real grapes in a real vineyard. The ordinary ones
were yanked out.

“We're looking for thin but strong skins, hardy color, no discernible
traces of seed, with a nice crunch,” Cain explains from inside the lab.
“The supermarkets don’t like grapes that are reddish black. They want
grapes that are either red or black. Of course, one of the main things
we're now aiming for is flavor that dazzles. A good sugar-to-acid ba-
ance. You need acid to stop the sweetness from sitting heavy on the

tongue.”

Cotton Candy was standing in the middle of the test plot, row 4.
vine 221, he recalls, when it began to fruit in 200s. He popped the f
ripe berry into his mouth and wasn’t sure what to make of the flavor.
wasn't looking to create a grape that tasted like cotton candy. I kept m”_wn

€0
vo his

rst
‘1

ing it was burnt sugar, a caramel flavor. I wasn’t sure how other
would react o it. One of the workers took some bunches home!
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They said it tasted like cotton candy. That

w:m E.m F&m I intion as any.

4Runner and we land in a vineyard where

tic they Il never go commercial. Here, a grape
N K seedless variety that looks like an ampu-
t end, is finding its last color and

nineteen Brix. They're plenty good already. But
for another week or so. They’ll easily get to twenty-
t 10 < »

- any of their crunch.
ithout "“”Mmznwﬁ Sapphire grow in a test plot for two years
Hed been walc ;mmick. The shape struck him as too grotesque
’ he kept popping the berries into his

ovelty grape: The more :
he more the flavor won him over.

outh. " i tton Candy. When you eat it, you know you're eating
mmE it has a lot of flavor still” After that first harvest
; Pandol received several e-mails from customers in
ises of “the black grape.” He didn’t know which
ferring to. None of them, oddly, mentioned the
t the fruit, its shape. “It’s really easy to grow,
It travels well”

" he says
agrape ;
ofSweet Sapphire,

florida,singing the Pra
black grape they were e
nost defining thing abou
and we get big yields. And it’s a tough grape. .

] pluck off a berry and roll it between my :::Hv and index finger.
Sirange. Where does this elongation come from?

A gene from the Middle East.”

Igiveita bite. With Cotton Candy in my head, my tongue has a hard
time dialing back. “That’s a good grape.”

“Inanother week,” he vows, “that will be a very good grape.”

We head seventy miles south across the Kern County line to his
vineyard near Weedpatch. This is where my own grandfather’s story
i America began, where his uncle dropped him off in the summer
91920 to work for Villa Kerkorian, the big shot who grew Thompson
Seedless grapes on ranches up and down the valley before it all went
-l. in the raisin glut of 1922. We are greeted by an expanse of unin-
-IHE& s:&.ma.m. n.v_.nrm_.% and fields. From my grandfather’s arrival
Eowﬁaa. the irrigated cropland in Kern County has jumped from

ACTes 10 900,000 acres. Back then, 10 percent of the farmland
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entury, the development of Kern agri-

was planted to perp, the past half ¢ b adiath
. 2 ter su , and not by a
60 percent. Somewh anent Crops, 1. eads " d to outstrp the ma.cnass ExUpPL draf
5 ewhere m_osm th s allowe finds itself in a forever state of overdraft.
andol, drought Stopped bei, € Wy Kern County ble pumping is near one million acre-feet.
ina

fallow farmland, he unsustd! o finally regulate groundwater and limit

. dt e
m Sﬁﬂ Cross a vineyard thg, looks p, E.%aa:% the :mM:&%Rd “safe yields” But he’s e H.:n:
ect than Sm others. “Wh, owng raww Per. 7510 Jevels that N.RB effect, the fallowing of farmland will find
Deseret” he says. “The Mormo, n.: lagp (he nEW Jaw goes 11
Urch once

“I can’t tell you how Many M

: housands of acres in the valley
I've crossed in this drough” ndreds of tho

C::o: Acr

zgs. (alking about hu

I'say, i sustainable aquifer,” he says.
“Thad a Mormon classmare 5.« coll .ﬁ___ﬂ»ﬁ fixbe a__oim“ ﬂ»ﬁ“ﬂﬂﬂ»& the water mMm:Q in Bakers-
¢ ege. " e hea
The test tube grape called  told me, “We have a problem every mwa”w ﬁg%:._ tell Em_: EM Muwwoo 000 to 400,000 acres that will have to be
\ gur '

Sweet Sapphire We tithe. What to do with 4 that
> Oney?
So we buy, buy, buy’ It makes it hard ?__ ﬂ
regular farmer to compete. That’s why I went to Philadelphi 1, mﬁ o
investors.” nd

ne unless agriculture can find a way to under-
actively trying to do. Some big farmers are
land inside proposed ‘groundwater ser-
before the teeth

feldis nnﬁn..: County alo
; _ W, iEﬁT =m
mine 9« swn_w on third-rate ; ;
g tablish a record of pumping. This way,

Half the farmers in the valley are being propped up by outsi ] ” {0 es ey » g )
lars, so no shame there. While the national media mxmaw o:ﬁﬁﬂﬁ. Han_”””sx down, they can :»w&.m.n m”w”: :HM.ﬂMmE:MM m“ohwu.a %Mw\
of a parched California, farmers are teaming up with hedge funds apg e ground inside the same area. _< E - mmv_m.. enply.in the fature
pension groups looking to make 20 and 30 percent on their money, can secure themselves a BoR.E:v ¢ w:m m_w A ww v\ Pandol savs
Good luck getting it. They'll be lucky to clear 5 or 10 percent. Byt that’ “Theenviros could really give a rafs betund about t 1o ”

siddenly sounding like his father. “They don’t know what we do here
and what it takes to do it. We've got eight to nine million irrigated acres
i California. And more than half of those acres are planted to crops
fat can't be grown anywhere else but here. Is that not worth saving?”

not the point. The investors are here in the first place, betting on Cali.
fornia, because of the insane magnificence of our hydraulic system,

“It's magnificent until it isn’t,” Pandol says. He recalls his reading of
Genesis, how Joseph had a vision that there would be seven years of
drought, seven years of dearth. This gave him seven years to prepare
for the hard times. He filled the granaries of Egypt with so much wheat
it was like the sand of the sea. The seven years of famine came true but
not in the land of Joseph’s Egypt.

“We have a prophecy, too,” he says. “It’s called history. We've always
had droughts and always will. But we pretend it’s not going to happen
again.

He then makes a concession that maybe only a Kern farmer who's
also been undersecretary of the California EPA would make: “Across
this whole southern valley, we've planted fencepost to fencepost. And
there’s just not enough groundwater to keep it all going”

The diverters of the Kern River had never gotten together and noﬂ.
tioned out the water supply like they did next door in the Kings River

~ Wepullinto his vineyard outside Lamont, where a crew of farmwork-
e, each one a veiled secret, are picking a seeded black grape called
Sueel Jubilee. Sam’s Club won'’t be ordering these. Neither will any of
ticother US. buyers who happily compete for Pandol’s seedless varie-
Ues The Sweet Jubilees are headed to Asia and Mexico, where people
otonly don't mind seeds in their grapes but prefer to chew them.

-~ Pandol had hoped to give the bunches more time on the vine, to
..l_..sa_.?__ flavor. He now sees that the rain fell heavier on Lamont,
u,a_n. notsure how far the Sweet Jubilee can travel without succumb-
10 mold. He' 8oing to send some berries back to the lab, where

"N..__F?BE.& inside a sterile petri jar and allowed to incubate for
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“The level of mold in the jar will tell ug how ]
in cold storage and shipping. That'll determin ong the
grapes to Mexico or if they can make the lon m”. _“,&232 We §
Just a dirt clod’s throw beyond us sits the me m:_..c Asig”
find any Di Giorgios there. The old man died 5,% v :
O:.:.ma..o in February 1951. He had managed to mm:_”,”mm_:sm At Cyg, D,
::_o_.ﬁ% his farmworkers, including the one led by C
a petite twenty-one-year-old blonde, the child of P
from New York, who had led six thousand field h, M r
the summer of 1933, the largest strike in Ou_:.ogmm::.v Off the j
gio’s four nephews took over the operation and foy r_w :uﬁf
in a campaign every bit as ugly. When their mm_am rmMMmg
join the UFW in 1967, the Di Giorgios, half out of spite, ¢ i
their fresh fruit company into a canner and &mEvEOM My
vegetable juices and a wholesaler of Italian specialty meats H”E ang
farming, fled Arvin, blaming Chavez, the Catholic manv:ro. o e
160-acre law. —opsand the
Jack Jr. was a sophomore at Delano High wrestling in the 138-pound
division when the bad blood spilled over to his classmates. Protests
divided white from brown. Freddy Chavez, Cesar’s nephew, wa; i
dent body president, and Maria Pandol was vice president. “Freddy got
kicked out for protesting, and my sister ended up giving the %2.& at
graduation,” he recalls. “My sophomore year the Brown Berets drove iy
from who knows where and came on campus. It was pretty scary
One day Jack Jr. was out in the field swamping grapes with his brother
Jim when picketers pelted them with rocks and set afire the Styrofoam
boxes used to pack the fruit. Jim was trying to take the boxes off the
truck when the truck caught fire, too, and burned his hands. That night,
their cold storage shed went up in flames. Their father knew damn well
the union was behind it. The old soldier whod fought the Japanese in
the jungles of the Philippines during World War II went into full battle
mode. He armed his two boys with shotguns and a spotlight and told
them to patrol the ranch in the pickup truck. Then he hired a former
Santa Clara County sheriff’s deputy and Republican Party act ist to
break into the UFW’s offices at Forty Acres. The files the man m_m:&m
financial records, lists of contributors, names and addresses of UFW
members, detailed plans of union actions—set back the national grap¢

8rape

Arvin v
fVin, Yoy wo
nt

(.n:. m:n._jE "
: 0

ob in
C_ O::.,
T Chaye,
Voted to
:&953

boycott by six months.
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. rinted, what the public believed, was not
a . . e
BA__“” wa:; slavery all over again. It wasn't Jim

: 't always providing the best work-
- jck Jr hand, we weren't a . ‘ ki
[ ?Enon-:nm the wages could have been higher. There wasn't a

rker had no voin_..._
e the Pandols and twenty-seven other

u.ﬁ_..Ea day in 1970
summer 4 UFW. Jack Pandol Sr. blamed

; tracts with the
.aaamanm E . ies, Marxists and the Leninists for his

pal 8% " ippies and YIPPIES: i 4

he ie_n. ﬂ to attend the contract signing. He made his younger

E._R..En In his office, he erected an exhibit to show off the
% ¢ Day the Growers Stood the Line.”

o S0 2 eTh

nivh”«__“ﬂﬂw-“_»m m_.m=& the contract ... Talk about Grapes of
“The day

prath”

hated Cesar Chavez until his dying day. He thought Chavez
My

nmunist, and he hated nothing more than a Commie. After
5. nh:g three-year contract, the union never organized to get a
ag disappeared. That’s how much the United Farm Workers
n&._saen ton_aa...

jsheendof the day, and we're sampling grapes on his test plot between
Essﬁ_zamﬁ_»:m. He bought this 160-acre ranch when he was
il o his thirties, when farmland sold for $2,500 an acre. There’s a
sl a few rows away and out jumps a young Chinese man with a
puning shears draped over his shoulder. He's Dr. Yi Zhang, who grew
win Shanghai and earned his doctorate in viticulture at Ohio State.
fiéscome to the valley to do postdoc work at Fresno State and figure
wi what practices in the field—irrigation, pruning, micronutrients—

ow Cain's genetic crosses to achieve their optimum flavors. It helps

"_M”mh ”MH:M““W hnm_,mm M: top OM n<2§.?.:.m else. “Each of
B e - p .m ed,” he mmﬁ. The trick is to determine

s pulation, if any, is responsible for a flavor evolving in the

rw_ﬂﬁ_ﬂaﬁﬁwo_ E.a.__ grab flavors from the vines like the kids
e wav.n s M:q wi __. really blow your mind” he says, tossing
n.=§_o=w. .._..anMM m“ :”_a mom but tastes like something I can
_.:88; . mrm_ ”:. ”:EZ ~.€m=~<-m<m or twenty-six Brix.
r&aﬁaw: o 1p, ._.: I'm hoping we can salvage the taste by

Brape with more durability”
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He tosses me another. “I call it the LoJ;
sucker”
“You can really tell the Concord in if, that’s
“When you breathe out, it’s almost |ike perf ,
too thin-skinned to go commercial. The minut :.Bn on yoyr breg
turns into a rotten mess. But 1 keep i € 1gets ripe, it i
: eep it here because ] iy« s
We climb into his 4Runner and carve a path th -
ley dust suspended in the air. We arrive back at ; qncm: layer va
white industrial complex skirted by vines and > _m: 3%:»:5. R n_ ;
stacking boxes of warm berries onto pallets and tyin :m_M.m. V Orkerg Em
stay in cold storage. He throws a couple bags of Oozwp m dowy forg
backseat and tells me to enjoy them. I tell him mya Ra: ~hm:&. into py,
counts as a crime of journalistic ethics, and he laughs _ﬂ mS:nw of hi m_m
I leave Delano in the throes of harvest, wondering if mw @8.
now doing to fruit what it has already done to soi] river m_._s.__E:. is
; ? » Aquifer
man. | ponder Luther Burbank laid to rest under the big cedar of g
non at the Luther Burbank Home & Gardens in downtown Santa WE.
only for the cedar to die of root rot. He had once crossed the Q_..mooﬁ
black walnut with the English walnut and created the Paradoy s.&”_s
which seemed not to know where to put its catapult energies. It ::MM
out walnuts with thinner shells and bigger kernels but with branche
and limbs that dwarfed every other walnut tree. The Paradox soared
in its youth to sixty feet tall with a trunk that measured two feet wide,
a true freak. So much vegetative growth weighed down its sprawling
arms that they had to be propped up with metal crutches. The Paradox
that the wizard planted in 1914 still graces the grounds of his old gar-
den, a brittle giant with gorgeous gnarls and sweeps that can't stop itself
from growing. Once Burbank realized that his Paradox was never going
to be a prolific producer of nuts, he thought it might make fine wood
for furniture, only to discover that its rapid cellular growth produced
a wood too porous. What the Paradox finally became was a vigorous
and disease-resistant rootstock that more fecund varieties of walnuts
could be grafted onto. The Paradox is still grown commercially today,
but it's hardly the same walnut tree that Burbank bred. A century of
genetic mutations have appeared spontaneously in various orchards.
At the same time, generations of breeders have continued their tinker
ing of Burbank’s tinkering in the lab. Together, nature and science have
forever splintered the Paradox’s chromosomal makeup.

po
P 8rape, |y tasteg lik
€akig,
§

for sure;’ | g5,

Plitg ang
S np::m:.
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How far can Jack Pandol Jr. take

: h
-y can . with dew? How much more can he pus
g %_,Etm._a M“noau not “nature’s candy” but confec-
o n pefore Emﬂvai police will soon be on the prowl @‘

gy’ ! g taste back to memory, they 11

He isn’t takin ]
reate new tastes that obliterate memory.

st out of Cornell to identify exactly
cultivar express the traits of mildew resistance
flavor on the back end. He believes the
science to single out these markers will guarantee
¢ tailors his next generation of flavored grapes.
forward in his vision, he seems not unlike the artifi-

o nce boys in silicon Valley moving forward in theirs, with a
s «uit alone is cleansing. This is not to say that he hasn't
.‘.8._3 implications. Obesity and diabetes, if you don't
T Engomnmu:okunmo:RmE:.:.m <m_-

d opioids, are .
st season, as Pandol samples his fruit and gains five

s himself with the knowledge that fresh fruit, for
 pelivers healthy phenols for the heart. He reminds himself
bas been stealing flavors from fruit since candy began, and
oo around and does the same, it can be a slippery slope.
. he knows, nor should it try to be. But while he respects

the two, he isn’t precisely sure where to draw it.

astinky dairy outside McFarland, I reach into the bag
a Cotton Candy off the stem and pop it into my mouth.
and another. The line, my tongue tells me, already has

; e 1able mﬁm“a mnww

Brix 26.

science to €
ecular genetici

- . .._,..- BO_
e s g1V
ﬂhﬂn that citrusy

when h



