wﬁac/l///a
PRL:C

WHE ¥ %%

1 © = MAHEH W



A b 3R
Sapodilla

HERE HE

T HH R R



EBERSE (C 1 P)BiE

AR/ B EERE . — R BB AR,
2004.12

ISBN 7 — 80662 — 377 - 9

I.A... [D.3... O ACE—REEE
V.S667.9

b [ f A B 5 4 CIP A% 7 (2004) 58 124890 5

WIREAT SMBHL

KTt RN AL 289 5 HEB(E 5 :550004
RMEHESE
RPAZ L ENRIT BRI
787mm X 1092mm  1/16
13.25
240 F
2004 4£ 12 B 1 1R
2004 4£ 12 A 55 1 REIRI
1~1 300

:50.00 JT

o ESEHNEABN
SESSTERMHESR



T E INREA

= & WEE

Bl £ & T WEF O OZRT M A B
T # ERE ART

HEAR (RGEREENF)
T O#  TXg  EBE®H O XWE % Y
MRS T R RRE ERT g%
AT Tk B KRR MRE Biom
WEE B |

Editor Committee

Editor in Chief: Xie Bixia

Dep. Ed. in Chief: Wen Yafeng, Pan Xiaofang, Li Anping, He Gang, Chen
Xun, Wang Sen, Wang Xiaoming, Zhong Qiuping

Members of editor: Wang Sen, Wang Xingjian, Wang Xiaoming, Wen Yafeng,
Chen Xun, Chen Liangming, He Gang, Gu Zhanying,
Li Anping, Li Jian"an, Yu Jiangfan, Zhang Xu, Lu Zhike,
Zhong Qiuping, Liang Wenbin, Xie Bixia, Pan Xiaofang



# €

2. .
Hi] =]

( Manilkara zapodilla ), % #& 2 R AW, ¥V #E & 3, AL A
(Sapotaceae) A R & (Manilkara ) 9§ &R B2MF. 2—FBALA 2 A
b A R, BAT T+ 5 E BB BT AR AL ?

ACSRREERFT, BRAKR. LRAAKT2.3%, 48 0.96% #= 17
A R, B 100g R P A-iL B4E 8.95g, B & M 29mg, 44 % C 18~42mg, B4
B2 2.62mg, VA & Na.Ca.K.Mg-Fe.Mn.Cu AL Si.Cr.P.BF 25 HTE. A
SRRE MR PSR FE GO, LT PAEF S ALAR. S R.EYG
R TN N § NG XY N N NN 3 NS R R e -
W4 KO FEFHEEAEN TR KRB, SR DL DER, RiFERK
Bro ACRKRZFHZSHAAR WERHREH, WHBKLEL, T FE, HER,
REEE, FATHM BENEX, AFF8 BRG LAS WEKLE BAK
B FE N, RGBT ACEAR MR Tt BHEH
AL, B FHCEB SN, FTEF RO PEBRAG EEFAEF, R
P44 SOD, B RBEE N RELF 4. ASCRRRHE R HFEA,
R R R EHE; S KB RMKT R E o FIE6 4
#ro ACRIER LK, B L8 A %, REM T FF5 % L8, LA RIFHKLE
BHEFZR BRELBROGLWEBRABHACRK, FRARIZREK L GELE LG
YR, LTHRA TG ZHFX A, FHNZEZEBRLTREERP, ACRKELE
GANBR ASKA RERESRKLGKER S AEZHFRF, FTRAS B,
SR EAREEHERTPERAFRE LA 2 TN ETHASREE >
Eo

ACREBTFEMWEALFEFEL . ZHFHF, DB ALK, T
K 3IA, BMNEROAHTFREXAIFPEMNMELLZF . %S4 . PERBL.EL
EmEbiE A BE EARE. 2N PHEAHEGIFLBEARACEES
BN RATEE. BIEFAT 18 ot AHNERRE, DRI E, kit §
AL PE B M E TPERBLE. LR E. 4. TE. REHACE
m £ ZMA LB RFub R 7] i,

‘ A RERBARIE N L5548, REAS RS 746 T 1900 4, %8744 3]

 AFACREETRE S AT B EAREEEFLAR, = REEHFRIT
‘ AT 1961 SFAGE &) 51 A XA — AR, LA I RIEGERZFHENE, & F




S w5 R

BZ KRS, FA BT ERARKES, AT R ELHL AL EIE, oA
RrBRERTE, BFRALESHHBIKT

HTASREZFHDTHOESRE, AT HAACRLE R, FEASR
AR RTR, FEREBLFHEMOERE, FACREX —~FEE2NR2FHDHRE
8B REFEZRS, LB BA T 2002 FHApE R ACRER S Fo 2 F
HEHARGFH"HE R 98" B, KAB P HARFZRFEERKZ IR, X E
AL B EH-F5E 7| 3 larsen. russell. jamaica4. jamaica5. SCH- 01, SCH -
02, SCH - 03, SCH - 07 Addley % 20 ANk B Fufb o 263 69 B 23 Ko

%R B LRI A TR H G| 3hiE E R B R B3GR b K BI04 R AP
20N, HBRAMA LA, FELTHEGEARE RAR. . B FE FF7EE
Yo LINE R HATE AL R e AP R A Aol B b A 093 B Al & 4R £ 7] 3
A RKR AR, EREZBAAAGEBEOREIWRK, Q&L RH
RESAFGREME; RN HFACRLHAFZRROEDNEL T HELEHRR
HRGACRERFTRMMHRALBETROGELERGOARRERA FIHACR
RGBS LA ARAR, HARACRERBREF LA FH £ 7T
LHAMETXRBACRARSMG R AT RBACRELYZETEH
ROZE; EITTRAACRAER SRR EHALABIHRF BT L L. L
LIAEBAABREFFARBACRAERSFGZE, FFTREBRETY
8 AP Ao RATFF R R G R B 0 F45F 080 R R4 BAT 69 & &, 183
FEE AR E F LG AR, R F G LR, T KB ARG A E 303
Bl o

ABHRRZLEARRFMRTE R 98" R B & Lk 245 P, RAEM T TG H
BEE RLEEKET KREPIHL R ELTANHARRGLS LS E
TR ERF O Lo fmtEd, R RINF L2 FHA R L L 332 AF
RAAHLE, ABNELZORACRHLE B U EFIEF L F4H,
GARAFAEHZETEHB AR GEARAELERRERAUREZBACEELES K
BANRY e ZRATENGE, L 2HMETACRAFLERBIESF B EHE
BRAEDFHEACREREA BEETEZHRARAACREREZRER KL ACEY
HAMAEZBAACRINHE LR T RKAACENFHRLAKE B EBAS
REBEMZEE. AREZER: —RBAARRLEDARALGRBERT ELACE
QF—HEE RS KHRLZBARNIALGARERRFEBRA AEET,
AAAL; ZRBEHEAR LR, A KRG FRA R AN, 3| S AL
ASR, FRRBASREAHBIZEHEHE, BA EZ2HINEE e A Wi




% €

(ASR)— P T ERER AR BIFEREFLRRARFEEZARA
i, LT A K ERBRAA LT LIFEGLE B,

A KRB A WTO, EAKR A ERES(HEI) R, FEEFRARLFT L
“BGERRCAESAI) AR F B HRFAAER D 6 RIFaH, BLEAAS
R B, e KRB ARG SIS Fohe LA A, 2B RLE 5] F RS
Ao

ABRUALR, FRPHRFRESZH T2TH, HFHFNHAFER.
A AR LI H ARBRARL 548" AE S TF AL LBHT
PAMNBFERERGHARZER TP CAL - FALATLAFF IR L FRGE
T A A ok, BE— AT Bt

ABIAEE KBRS RIS EAL, 12d T 55 0 H 4, FHA R, %4 K
AT, AR A R R Z AL T S, BOF R AT R i £ R B MR A2 B, AR A B
1537 B A Bt

¥
2004 %8 R 28 9




S s R

Preface

The Sapodilla [ Manilkara zapodilla (L.)P. Royen], is a member of the Sapotaceae. It is a
tropical evergreen fruit tree producing a berry fruit. It has extensive usage and important value of
research and development.

The fruit of Sapodilla is rich in nutrition, and its quantity is excellent. The pulp has 72.3 % water,
0.96 % acid and seven kinds of amino acid. Sugar, protein, vitamin C and amino acid is 8.95g, 29ml,
18 ~42mg and 2.62mg respectively per 100g pulp. And there are Na, Ca, K, Mg, Fe, Mn, Cu, Al,
Si, Cr, P and B in the pulp. A milky latex, in which has amino aids, protein, glucide,
hudroxybenzene, ketone, alkaloid, terpene, organic acid, tan, naphtha and so on, exudes from all tree
parts. The latex is a new natural glue material that can be made into high — grade panacha, such as
ecology chewing gum, which can be biological decomposition easily and cleanly. Sapodilla is an
evergreen arbor with many branches, round or pyramidal crown and excellent shape. The leave is
denseness, evergreen, stiff, light green and clustered at branch terminal and has large cover area. The
flower has faint scent and lives with fruit synchronously. The tree has ornamental value and may be
used for landscape. The fruit, bark, seed and leave have pharmacy value, can be used to cure food
poisoning, scald, diarrhoea, dysentery and so on. There is SOD in the fruit, which has functions of
buildup immunity and anti consenescence. Sapodilla wood is strong and durable and timbers has also been
used for railway crossties, flooring, native carts, The red heartwood is valued for archer’s bows,
furniture, banisters and cabinetwork. The foot system is flourish with strong fixing soil power. The
mature tree can endure aridity and barren, and can hold water and soil well. Therefore, not only
natural environment is kept and desolate mountain is green, but considerable economy benefit is
obtained if Sapodilla is planted on the hill and mountain areas. Especially in the forestry construction of
China, Sapodilla has synthetically economy and ecology benefits, and is an excellent tree with broad
usage in developing ecology agriculture. It can be an ecology and green industry in tropical and sub
tropical areas of Guangxi, Guangdong, Yunnan, Fujian and Hainan.

Sapedilla is native to Yucatan Peninsula, south of Mexico and north east of Guatemala. After long
time introduced, Sapodilla is planted as an economy crop in south Florida of the U.S., India, Sri
Lanka, Burma, Indonesia, the Philippines, Caribbean, Guatemala, Venezuela, central and southern
America. The sapodilla was carried by the Spanish to the Phillippines in the 17th, from where it was
introduced to Malaysia, India, Thailand, Singapore, Indonesia and Hawaii. The Sapodilla of Burma,
China and Vietnam is introduced mostly from above nations and areas.

The cultivation history of Sapodilla is short in China. The first introduction was in 1900 in Fuyjian,
Guangdong, Guangxi, Hainan and Taiwan. In 1961, Sapcdilla was introduced from Burma by Tropic
Crop Institute of Yunnan. But now plantation is not on a large scale and economy and ecology benefits

are low due to lack of excellent varieties, unadvanced of breeding, cultivation and management
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technology, and absence of processing technique.

Taking account of the importance of Sapodilla as an economy plant, an item of "948” named as
introduction of excellent cultivars and advanced breeding and cultivation technology of Sapodilla was
authorize by Chinese government, aiming at selecting excellent cultivars, enriching germ plasm resource
of Sapodilla and Chinese economy plant, and making it serve for national economy construction. The
item is presided by Professor Bixia XIE of Central South Forestry University. Advanced series of
technology and twenty excellent cultivars including Larsen, Russell, Jamaicad, Jamaica5, SCH - 01,
SCH-02, SCH-03, SCH - 07, Addley will be introduced from the U.S. and Mexico step-by-step.

The item team has introduced twenty excellent cultivars and fifteen clones adaptive to Chinese
tropical and subtropical areas from original areas. A series of germ plasm, scion nursery, assessment
garden and demonstration base of high yield plant were constructed. The selection and division of
excellent cultivars and clones are carried out at the same time in China. The considered emphasis is
excellent quality characteristics, including fruit quality and high resistance, when introducing. The
introduced technology also includes quality improvement by heredity, material breeding and intensive
cultivation management, and ripe retardant storage and synthesized processing, especially natural raw of
Sapodilla and ecology chewing gum processing. The problem of excellent cultivars of Chinese Sapodilla is
solved. The absent technology of intensive management in China is filled up. Chinese propagation base
of excellent cultivars and demonstration base of high yield cultivation are constructed. Fruit varieties and
plasm resource in Chinese market will be enriched. The production of natural raw gum of high ~ class
soft sweets will be increased. Chinese Sapodilla development will be intensively, largely and
industrialization. A new cultivation phase is created. '

This book is a phase summary during the item of "948” and edited on the base of collection of vast
Chinese and foreign data and summarization of existed research. The chief and attended editors are
professor, researcher and doctor engaged with non — timber forest research and development for long
time. The contents are the species and cultivars of Sapodilla, characteristics of morphology and biology,
seedling propagation and cultivation management technology, extensive usage and ripe retardant storage
technique, and development and prospect of Sapodilla in China. There are ten chapters, and the name is
summary, species and cultivars of Sapodilla, characteristics of morphology and biology, seedling
propagation, cultivation management technology, ripe retardant storage technique, extensive usage,
Chinese introduction history and resource, current research situation and development, and development
and prospect of Sapodilla respectively. The main trait is that it is the first composing, which
dissertating Sapodilla entirely and systemically; the content is the advanced research result and
technology inland and outland, and the content is rich and data is full and accurate; it has important
utilization meaning and value for introduction, extending and development of Sapodilla, for creation of
new phase of Chinese introduction and cultivation of Sapodilla, in view of its hanging theory and reality
together, authentic knowledge and extensive practicability.

This book is mainly faced to technician and manager of agriculture and forestry, food, light
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industry and medicine, and can be reference for related junior college and university.

China has entered into WTQ, and an opportunity of developing ecology agriculture, producing
natural no — pollution food, ecology food and healthy food is coming. We hope this book can lead and
promote the introduction, extending, processing and utilization of Sapodilla in China.

For the sake of the achievement of this book, Central South Forest University aided by emphasis
subject fund; Science Bureau of Guizhou province and Forestry Science Bureau of Hunan province
assisted; the "948”item office of national forestry bureau concerned and supported; Dr %% H - FF41 7%
and Dr Yuncong LI of Tropic Research and Education Center of Florida University USA informed
related data. Compliers express heartfelt thanks to them.

Although this book is modified and amended many times before published, error and shortage exist
as a result of short time, limited data and editors’ knowledge. Welcome comment and suggestion,

therefore we can improve it in revised edition.

Editor committee
August 28th, 2004
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NUR(Manilkara zapodilla ) IRFR R A VP AL, R 1L AR (Sapotaceae) ?
NUHRE(Manilkara ) W R FFE R T B—MEHFTZ ARHPG R, BF
THEENFENANE. HREKEHR FEROERFEE. REITE
AT RERE R LRSS, BEFHOEB R ADRMESBOIRA
W, FROF“HAIIE, BHE D ERE R R R SRR R R, AR S
2, WAL, B TR B I H W Fho

F—F AR ZFNE

— REEFIE

NDREREEFREE. RERWE, £ 7~10d TR, BHRFTATRH. 7o
RV RAEAFEIR, RRE, IO, HERRE KR, IR F] 5 8RR ik
Blo NDROWKRMEE EXEERATEMES. BUE ALRERREK
72.3%, FER0.96% 1 17 PRI BT, B 100g RN A FHE 8.95¢, B

JiE 29mg, YA K C18~42mg, FHME 2.62me, KPP K HERREENEL1-1,
K Na.Ca.K-Mg.Fe.Mn.Cu.Al.Si.Cr.P.B & Z i FTE,

F£1-1 ARRAZMEERSE/ (mg)
Table 1 =1 Animo Acid Contents in Pulp of Manilkara zapodilla / (mg)

RINLEAM HEAR AR A8 WEER HER WER EHEn 4188
(Asp) (Thr) (Ser) (Slu) (Pro) (Gly) (Ala) (Cys) (Val)

0.19 0.15 0.17 0.31 0.23 0.14 0.16 0.06 0.02 +

HEAR FREAR REE RAR FWNEAR HEAR 488 NEA® a3t .
(met) (Ile) (Leu) (Tyr) (Phe) (Lys) (His) (Ars) R

0.01 0.10 0.19 0.09 0.10 0.29 0.15 0.28 2.62




S w5 R

¢

!

FEFRFEMHR, NORIERERMMTRMREARRNEFZEETT. JL
AMEERSK, B EWRANEREN B TR L4, B2t
Rt HAZFPHERER R BF. AOREHFEE TR FEE 2R H R
A0 0 ¥ 7, B T DO TSR SRR R R UK AR I kR, Bp
BERE FFREMDRE LSBT ZHERAACE BEHNCRTRIE
R H RTERBE SR A SR B R T AR W hn, 76 & A e B s
WY RIS F R R DREEELENCRIEN R RAKR T LTHE
A FR R NOCREREREBHAE AR, KB MER KBRS HREH
MTHAIR. R ARG SR B HAN 7=k, o T 38 n 3 B Ry K R A0 2K, 16 2
HIW KM HHEREAEER L.

—BeAE

AL R RS i R MR &8 B @ LR R, BRI —
SHIBFICAEY) B (chicle) , AR AR, BT AR, RERREZ 2 5
A Y R LR, R O B4 R RN ) — A B R R R
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