
Ma n d a rins can be a confusing group of
c i t rus because there are so many dif-
fe rent va rieties. Th ey have names like

Ta n ge ri n e s , Ta n ge l o s , Ta n go rs , S at s u m a s , a n d
Clementines. Breeding of the group has been
ex t e n s ive and fo l l owing the many crosses and
b a ck crosses can be mind nu m b i n g. To ke ep
“the big picture ” in mind re q u i res a simple
plan to orga n i ze this dive rse gro u p .

The name Ta n ge rine will be ignored since
i t ’s a marketing name and cre ates confusion. In
a dd i t i o n , the botanical cl a s s i fi c ations like
Ta n gor or Ta n gelo will be dropped as a means
to classify the va rieties since most of these
look like Mandarins. This leads to the fo l l ow-
ing practical definition of a mandari n ,“ a ny cit-
rus that is bigger than a kumquat and smaller
than an ora n ge is a Mandari n .” To make this
l a rge group of va rieties easier to discuss, t h ey
will be bro ken down into four smaller gro u p s
t h at make sense from a marketing and a hort i-
c u l t u ral pers p e c t ive :
• S atsumas Mandari n s
• Clementines Mandari n s
• Other Seedless Mandari n s
• Other Mandari n s

SATSUMA MANDARINS (SATS)
OV E RV I E W: S ats pre fer colder winters

and the tree can handle temperat u res below
f reezing rather well. Th ey are part h e n o c a rp i c
l i ke navel ora n ges and ra re ly have seeds.
B e a ring habit is fa i rly consistent but trees are
smaller and slower growing than ora n ge tre e s .
The Satsuma ori gi n ated in Japan and is called
Unshiu. Genera l ly, the best quality fruit comes
f rom poor quality soils and older trees. Th e
Japanese rega rd fruit from trees that are less
than 10 ye a rs old as infe rior wh i ch explains why
t h e re ’s a lot of va ri ation in Califo rnia Sat s u m a
f ruit quality wh i ch is due to young and old tre e s
p roducing the stat e ’s crop. Th e re are two ‘ t y p e s ’

of Sat s u m a , the ‘ Wase type’ and the ‘ O wa ri
t y p e.’ Most of the commercial cultiva rs of
S atsuma have been developed in Japan and only
3 have any significant production in Califo rn i a :
O wa ri , Dobashi Beni, and Okitsu Wa s e.

The Owa ri is a ‘ t y p e ’ of Satsuma but is also
the most common cultivar in Califo rnia. It is the
p re fe rred Satsuma by packinghouses and has
been in production since the 1960’s. Th e
Dobashi Beni is similar to Owa ri , but has a re d-
der rind and was introduced in the late 1980’s .
The color diffe rence has become a pro blem fo r
p a cke rs since they don’t like to mix the lighter
c o l o red Owa ris with the less prevalent Dobashis.
Okitsu Wase is diffe rent than Owa ri and is larg-
er and earl i e r. It is a major cultivar in Jap a n , bu t
has had mixed success in Califo rnia due to its
poor fl avor when compared with Owa ri. It’s
mu ch earlier and is the fi rst citrus of the season
t h at is harve s t e d. Satsumas from China, Ko re a ,
and Jap a n , compete with Califo rnia Sat s , e s p e-
c i a l ly in Canada, and nearly all Califo rnia pro-
duction is curre n t ly sold west of the Rocky
Mountains. The Spanish Clementines have dis-
placed Sats in the eastern U. S.

C O M M E N T S :
• A dditional acre age of Owa ri , Dobashi Beni,

and Okitsu Wase is not sugge s t e d.
• Th e re is a market for a superior cultivar that

either harvests earlier than Okitsu Wase or eat s
b e t t e r. Miho Wase has been re l e a s e d, but there
is no indication as yet that it will be superi o r.

• Th e re is a small need for a later holding culti-
var that will help carry Satsumas to Chinese
N ew Ye a r. The new va riety Kawano Wase has
s h own the ability to hold into August in New
Zealand (same as Feb ru a ry in CA), but has
been untested in this capacity in Califo rn i a .
Aoshima Wase is another candidat e.

Available Satsuma Cultivars in California
Owari (EM) Okitsu Wase (VE) Miho Wase (VE)
Dobashi Beni (EM) Kawano Wase (M) Kuno Wase (M)
S i l v e rh i l l ( M ) Aoshima Wase (M)
A rm s t rong (M)
VE: very early E: early EM: early to mid-season M: mid-season

CLEMENTINE MANDARINS
OV E RV I E W: The most important group of

m a n d a rin cultiva rs in the wo rl d, the Clementine
is becoming an important fruit for Califo rn i a .
The fruit is a re d - o ra n ge with pronounced oil
glands that makes it slightly pebbly in ap p e a r-
a n c e. Genera l ly they have ri ch fl avo r, t e n d e r
fl e s h , peel easily, and are seedless when isolat-
ed from other seeded citrus. Most of the new

va rieties in Califo rnia have their ori gin in Spain
or Morocco. Spain has more than 200,000 acre s
of Clementines planted and their fruit hits U. S.
m a rkets from November to Ja nu a ry. The fruit is
often sold in 5 pound cartons or open, s t a ck abl e
c a rtons. Th ey have successfully displaced
S atsumas in many markets and have re d u c e d
demand for ora n ges when ava i l able in suffi-
cient quantities to supply the Superm a rke t s .

Th ey are mu ch more difficult to fa rm than
S atsumas. Th ey re q u i re annual pru n i n g, a u x i n
t re at m e n t s , and even gi rdling to insure crop set.
Excess set causes small fruit size and limb
b re a k age and altern ate bearing is a constant
wo rry. Even in isolat i o n , f ruit will often have
seeds for the fi rst few crops. Harvest peri o d s
a re rather short and fruit will gra nu l ate if har-
vest is delayed too long. Their rind is tougher
than Sat s u m a s , but they re q u i re special han-
dling when compared with equipment
designed to pack ora n ges. It is estimated that
a n nual production costs in Califo rnia could be
as high as $2,000.00 per acre.

The main va rieties curre n t ly planted in
C a l i fo rnia are Clemenu l e s , Fina Sodea, M a ri s o l ,
Sidi A i s s a , and Caffin. Clemenules is the most
i m p o rtant Clementine in the wo rld and accounts
for 65% of Spain’s production and has also been
planted in South A f ri c a ,A rge n t i n a ,U ru g u ay and
C h i l e. Its perfo rmance in Califo rnia is hard to
eva l u ate since the commercial acre age is only 3-
4 ye a rs old, but around the wo rld the fruit is of
higher quality than all other Clementines. It has
a longer harvest period because it has a pro t ra c t-
ed bloom that spawns fruit of diffe rent levels of
m at u rity that leads to multiple picks. Marisol and
C a ffin are early va rieties of poor quality wh e n
c o m p a red to Clemenu l e s , but can hit the marke t s
fi rst. Fina Sodea was released in Califo rnia pri o r
to Clemenu l e s , but stru ggles with crop set and
f ruit size and is no longer planted. Existing Fi n a
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Sodea trees have been the pri m a ry supply of
C a l i fo rnia Clementines and are often harve s t e d
in the fi rst weeks of December.

C O M M E N T S :
• Caution is adv i s e d. Many Clementine culti-

va rs have n ’t been adequat e ly tested in
C a l i fo rnia conditions. Cultural practices are
still in the ex p e rimental stage s .

• Th e re have been some ve ry large plantings
in Ke rn County and the future impact of this
p roduction is unknow n .

• To be seedless, Clementines can’t be planted
near seeded citrus such as A fo u re rs ( W.
M u rc o t t s ) , M i n n e o l a s , P u m m e l o s .

• The time of harvest coincides with Spanish
C l e m e n t i n e s , C a l i fo rnia nave l s , a n d
S atsumas from China, Jap a n , and Ko re a .

• Consumer acceptance is good and since they
a re easy to eat , t h e re is a possibility of high
consumption rates per cap i t a .

• Spanish Clementines have introduced the
va riety in U. S. marke t s , so demand has been
a l re a dy cre at e d. The question re m a i n s
whether Califo rnia fruit can compete.

• The Pa c i fic Rim markets are prime opport u-
nities if Califo rnia Clementines are of high
quality and can handle the boat ri d e.

• Until more info rm ation is ava i l abl e,
C l e m e nules is the va riety to plant.
Clementine Nour may have potential due to
its ability to hold up in cold storage.

• M a ri s o l , M o n re a l , C a ffi n , and A l ge rian are
not re c o m m e n d e d.

AVAILABLE CULTIVARS IN CALIFORNIA
M o n real (E) O roval (EM) Fina Sodea (M)
C a ff i n ( V E ) Clemenules (EM) Algerian (E)
Sidi Aissa (EM) Fina (E) Corsica #1 (E)
Marisol (VE) Nour (M)
VE: very early E: early EM: early to mid-season M: mid-season

OTHER SEEDLESS MANDARINS
OV E RV I E W: A wo rld-wide effo rt has been

made to develop seedless mandarins that either
compliment or are superior to Clementines and
S atsumas. It takes decades to develop new va ri-
e t i e s , but some releases in recent ye a rs show
some pro m i s e. The most notable releases in
C a l i fo rnia have been the Pixie, Gold Nugge t ,
Shasta Gold, Tahoe Gold, Yosemite Gold, t h e
M o r, and the Or. Most of these are too new to
h ave any commercial rep u t ation. The Mor and
the Or are curre n t ly ex cl u s ive to Fruit Wo rld in
the Reedley are a .

As well as the releases from breeding pro-
gra m s , the search for existing seedless selec-
tions has continued and has yielded the A fo u re r
( W. Murcott). This outstanding va riety came
f rom Morocco and is seedless when planted in
i s o l ation. It has a similar color of the
C l e m e n t i n e, but is smoother and fl atter with a
ri ch fl avo r. It does not gra nu l ate quick ly and
could have an extended harvest season fro m

Feb ru a ry to May. A l t e rn ate bearing is not a big
p ro bl e m , but small fruit size is an issue. Th e
f ruit does puff, similar to a Minneola, as it age s ,
wh i ch may be the gre atest influence on harve s t
p e ri o d. Frost damage to the fruit is a big concern
since harvest will always be after Califo rn i a ’s
f rost season. More than 300,000 A fo u rer tre e s
will be planted in Califo rnia in 2003.

C O M M E N T S :
• Gold Nugge t , Shasta Gold, Tahoe Gold, a n d

Yosemite Gold are high-risk va ri e t i e s .
• S h a s t a , Tahoe and Yosemite have gre at poten-

tial with large fruit size, but little is know n
rega rding cultural practices and planting them
is a ga m bl e. With any ga m bl e, t h e re could be
rewa rd, but there is a downside as we l l .

• Gold Nugget is light colored and holds ve ry
well on the tre e. A l t e rn ate bearing must be
m a n age d. It isn’t clear wh e re this va ri e t y
would fit into the marke t .

• M a s s ive plantings of A fo u rer are planned fo r
2003. It is not clear how mu ch fruit the mar-
kets can handle, but the hope of a healthy
ex p o rt market and an extended harvest season
has many pro d u c e rs confident in the future.
O ve rp roduction of A fo u rer is not as mu ch of
a concern as to wh at the A fo u re r ’s impact will
be on Califo rnia navel consumption.

• To insure seedless fru i t , W. Murcott and
N ova cannot be planted near Clementines.

AVAILABLE CULTIVARS IN CALIFORNIA
Pixie (M) Gold Nugget (L) W. Murcott (L)
Mor (ML) Or (ML) Nova (M)
Shasta Gold (TDE2) (L) Tahoe Gold (TDE3) (M)
Yosemite Gold (TDE4) (L) Seedless Kishu (novelty variety)(E)
VE: very early E: early M: mid-season ML: mid to late L: late season

OTHER MANDARINS
OV E RV I E W: This cat ego ry of va rieties has

a vast array of ch a ra c t e ristics. It includes new
i n t roductions into Califo rnia and classic va ri e t i e s
t h at we re of commercial value befo re seedless
f ruit became the standard of quality. No effo rt
will be made to describe each cultivar that is
ava i l able in Califo rnia. Further info rm ation can
be found at www. c c p p . u c r.edu or by purch a s i n g
“ C i t rus Va rieties of the Wo rl d ” by James Saunt.

A few va rieties in this group are of com-
mercial importance in California. The
Minneola Ta n gelo has ach i eved a market nich e

for many ye a rs. Its necked shap e, re d - o ra n ge
c o l o r, d i s t i n c t ive fl avo r, and nearly seedless
f ruit have made it a popular addition to super-
m a rkets from Ja nu a ry to Ap ril. The Fa i rch i l d
‘ Ta n ge ri n e ’ and Temple ‘ Ta n go r ’ a re fading in
c o m m e rcial import a n c e, but are still import a n t
for the Coachella Va l l ey. Murcott ‘ Ta n go rs ’
f rom Florida also appear in Califo rn i a ’s super-
m a rkets with the trade name ‘ H o n ey ’M a n d a ri n
and often appear along with Flori d a ’s Sunbu rs t
‘ Ta n ge ri n e s .’ Although released in Califo rn i a ,
these selections are not of value outside of a
t ropical cl i m at e. One of the best tasting va ri-
eties with a low seed count is the Page
M a n d a rin or Page ‘ O ra n ge.’ Its small fruit size
and tightly adhering rind diminishes its com-
m e rcial ap p e a l , but it tastes gre at !

Of significant importance is the fact that these
va rieties will cause seediness in Clementine and
A fo u rer (W. Murcott) plantings, so it’s not adv i s-
able to plant them close to these mandarin deve l-
opments. Isolated locations that are devoid of cit-
rus or pro p e rties surrounded by seedless citru s
s u ch as Navels or Satsumas would be the best
l o c ation for these specialized cultiva rs .

AVAILABLE CULTIVARS IN CALIFORNIA
F a l l g l o ( V E ) Wilking (M) Willowleaf (ML)
C a l i f o rnia Honey (M) Page (M) E n c o re (L)
F a i rchild (E) Lee (M) Nova (M)
F remont (E) Ponkan (M) Sunburst (M)
F o rtune (L) D a n c y ( M ) Robinson (VE)
Kinnow (L) M i c h a l ( M ) Kara (L)
Orlando Tangelo (E) Minneola Tangelo (ML) Pearl Tangelo (E)
Wekiwa Tangelo (M) Temple Tangor (M) Otanique Tangor (L)
Sue Linda Tangor (M) Dweet Ta n g o r ( ? ) Kiyomi Tangor (L)
Ellendale Tangor (L) Koster Tangor (ML)
VE: very early E: early M: mid-season ML: mid to late L: late season
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