
Zvcxq ˆewkó¨      cwigvb 

Av`ª©Zv (Moisture)     74.26%

Avwgl (Protein)     1.03%

Pwe© (Fat)      0.48%

kK©iv (Carbohydrate)     23.43%

Avuk (Fiber)      2.40%

QvB (Ash)      0.80%

wngv‡¼i Dc‡i wbw`©ó ZvcgvÎv (Specific Heat Above Freezing)  3.56 kJ/(kg*K)

wngv‡¼i wb‡P wbw`©ó Zvc (Specific Heat Below Freezing)   2.03 kJ/(kg*K)

wdDk‡bi myß Zvc (Latent Heat of Fusion)    248 kJ/(kg*K)

Zvcxq ˆewkó¨ (Thermal Proper�es)

msi¶YvMv‡ii cwi‡ek (Storage Condi�ons)

1

cY¨ msi¶Y wb‡`©wkKv

Kjv (Bananas)

ZvcgvÎv

Av‡cw¶K Av`ª©Zv 

msi¶YMvi ev gRy` Ni (Holding Room)               56-58

0 

dv

              13-14

0

 ‡m.

cvKv‡bvi Ni (Ripening Room)            58-68

0

 dv

              13-14

0

 ‡m.

cwic° KvuPv dj (Mature Green or Turning Fruit)           90-95%

cvKv dj (Ripe Fruit)             85-90%

msi¶Y Ges cwien‡bi mgq ZvcgvÎv Ges Av`ª©Zv e¨e¯’vcbvi cvkvcvwk msi¶YMv‡i 

Aw·‡Rb Ges Kve©bWvBA·vBW- Gi NbZ¡ 2-5% gvÎvq eRvq ivL‡j fvj djvdj 

cvIqv hvq| Bw_wjb M¨vm †kvlbKvix h‡š¿i (Ethylene Scrubber) gva¨‡g Bw_wj‡bi 

cwigvb 1 wcwcG‡gi wb‡P †i‡L cwic° KvuPv d‡ji (Mature green fruit) msMÖ‡nvËi 

Rxeb Kvj evov‡bv hvq|

cwi‡ek

cwic° KvuPv Kjv Bw_wjbgy³ cwi‡e‡k 4 mßvn ch©šÍ A_ev 14

0

 ‡m. ZvcgvÎvq wbqwš¿Z 

cwi‡e‡k 6 mßvn ch©šÍ msi¶Y Kiv hvq|

msi¶‡Yi mgqKvj

-0.5

0

 ‡m.

m‡e©v”P wngv¼ (Highest 
Freezing Point) 
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Kjv AwZ VvÛvi cÖwZ ms‡e`bkxj (chilling-sensi�ve)| GRb¨ Kjv †hb 13

0

 ‡m.-Gi wb‡Pi ZvcgvÎvi ms¯c‡k© bv Av‡m 

(GgbwK K‡qK N›Uvi Rb¨ n‡jI) Zvi Rb¨ AZ¨šÍ we‡klvwqZ c×wZ (very specialized method) D™¢vweZ n‡q‡Q| 

Kjvi Qwo (Hands) KvÛ (Bunch) †_‡K Avjv`v Kiv nq Ges Qwo¸‡jv (Hands) wQ`ªhy³ cwjw_‡bi jvBbvi (Perforated 
Polyethylene Liner) hy³ KvU©‡b (corrugated fiberboard boxes) f‡i cwienb Kiv nq| KvU©b ev e‡· ivLvi d‡j wewfbœ 

ai‡bi msMÖ‡nvËi ¶q¶wZ (handling damage) †iva Kiv hvq hv, c~‡e©i cwienb e¨e¯’vq j¶¨ Kiv †hZ| 

cwic° KvuPv Kjvi (mature green banana) Avf¨šÍixb ZvcgvÎv (pulp temperature) 13-14

0

 ‡m.-Gi g‡a¨ †i‡L cwienb 

Kiv nq, Ges 13

0

 ‡m.-Gi Kg ZvcgvÎvq ivL‡j 2 †_‡K 24 N›Uvi g‡a¨ VvÛvRwbZ ¶Z (Chilling Injury) m„wó n‡Z cv‡i- hv 

wbf©i K‡i Pvl c×wZ, cwicK¡Zvi ch©vq Ges ZvcgvÎvi Ici (ZvcgvÎv hZ Kg nq, VvÛv RwbZ ¶Z nIqvi m¤¢vebv ZZ †ewk)| 

VvÛv RwbZ ¶‡Zi cÖv_wgK j¶Y n‡jv Kjvi †Lvmvi wb‡Pi wUmy¨ ev`vwg e‡Y©i n‡q hvIqv (under-skin �ssue browning)|

DbœZ we‡k¦ Kjv cvKv‡bvi wbivc` c×wZ eY©bv Kiv n‡jv| Kjv cwic° KvuPv (mature green) Ae¯’vq we‡kl fv‡e wWRvBb Kiv 

†iwd«Rv‡i‡UW RvnvR (refrigerated vessel) A_ev mvgyw`ªK K‡›UBbvi (marine container)- G cwienb Kiv nq Ges MšÍ‡e¨ 

†cŠuQv‡bvi ci †m¸‡jv mvaviYZ 14-18

0

 ‡m. ZvcgvÎvq Ges 90-95% Av‡cw¶K Av`ª©Zvq cvKv‡bv nq| wbwÏ©ó mxgvi g‡a¨, 

ZvcgvÎv mgš^q Kivi gva¨‡g evwYwR¨K Pvwn`v Abyhvqx cwic° KvuPv (mature green) Kjv cvKv‡bvi mgq evov‡bv ev Kgv‡bv 

hvq| mvavibZ: D”P ZvcgvÎvq Kjv gvÎ 4 w`‡b cvK‡Z cv‡i Ges wb¤¥ ZvcgvÎvq Kjv cvK‡Z 8-10 w`b ch©šÍ jvM‡Z cv‡i| 

Kjv cvKv‡bvi K‡¶i ZvcgvÎv Ab¨vb¨ cY¨ kxZjKvi‡Ki (produce coolers) Zzjbvq NbNb cwiewZ©Z nq| †ewki fvM Kjv 

cvKv‡bvi K‡¶ ¯^qswµq ZvcgvÎv wbqš¿K (automa�c temperature controller) e¨envi Kiv nq|

ev‡· ivLv dj cvKv‡bvi mgq wbiwew”Qbœ fv‡e d¨vb (air-circula�ng fan) Pvjy ivLvi Rb¨ mycvwik Kiv nq| dj cvKv‡bvi K¶ 

Ry‡o mg¯Í Kjvi Avf¨šÍixb ZvcgvÎv mgvb (Uniform Pulp Temperatures) nIqv cÖ‡qvRb| bZzb ¯’vcbvi †¶‡Î, evqy cªevn 

cÖ‡qv‡M cvKv‡bv c×wZ (Forced-air Ripening System) Aej¤^‡bi Rb¨ we‡klfv‡e civgk© †`qv nq| dj cvKv‡bvi K‡¶ Kjv 

mvwie×fv‡e ¯Í‚c (stacking) K‡i ivLv Riæix †hb ch©vß evq~ cÖevn eRvq _v‡K, Ges ev‡· ivLv me¸‡jv Kjv mgfv‡e cvK‡Z 

cv‡i| Kjvi ev·¸‡jv Ggbfv‡e mvwie× K‡i ivL‡Z n‡e hv‡Z ỳB mvwii gv‡S 4-BwÂ (100 wg. wg.) evqycÖev‡ni c_ (air-channel) 
_v‡K|

B`vwbs, evqy cªevn cÖ‡qv‡M cvKv‡bv c×wZ (Forced-air Ripening System) e¨envi K‡i dj cvKv‡bvi Rb¨ A‡bK K‡¶B 

cwieZ©b Avbv n‡”Q, Ges GB c×wZ‡K Pvc cÖ‡qv‡M cvKv‡bv c×wZ (Pressurized Ripening System) ejv nq †hLv‡b K¶Ry‡o 

ZvcgvÎv Ges Bw_wj‡bi NbZ¡ AwaK mylg fv‡e eRvq _v‡K| GB e¨e¯’vq, ev·¸‡jv‡K c¨v‡jU K‡i ivLv nq Ges cy‡iv 

mieivnKvjxb mg‡q Gfv‡eB ivLv nq| evZv‡mi cªevn evov‡bvi (improve circula�on) Rb¨ Ges Bw_wjb mÂvjb evov‡Z 

ev·¸‡jv‡Z AwZwi³ wQ`ª _v‡K| K‡¶i wfZ‡i c¨v‡jU¸‡jv‡K 2 ev 3 ¯Íi ch©šÍ  DuPz K‡i mvwR‡q ivLv nq| Gici c¨v‡j‡Ui  

Dci Gi w`‡K Ges evwn‡ii w`K¸‡jv wÎcvj (tarpaulin) w`‡q Ave„Z ivLv nq| GB c ©̀v K‡¶ evqy PjvP‡j evav m„wó K‡i, d‡j 

evqy Kjvi ev‡·i †fZi w`‡q cÖevwnZ nq| Pvc cÖ‡qv‡M cvKv‡bv c×wZ‡Z (Pressurized Ripening System) e¨eüZ d¨vb¸‡jv‡K 

†cQ‡bi †`qv‡ji DuPz‡Z ¯’vcb Kiv nq, hv †fZ‡ii evqy †U‡b evB‡i †ei K‡i †`q|

cvKv‡bvi mgqm~wP hvB †nvK bv †Kb, cwic° KvuPv Kjv (mature green bananas) mylgfv‡e cvKv‡bvi Rb¨ cvKv‡bvi K‡¶ 

Bw_wjb M¨vm 24-48 N›Uv e¨vcx cÖ‡qvM Kivi Rb¨ ejv nq| gvÎ 100 wcwcGg (0.01 kZvsk) Bw_wjb M¨vm `iKvi nq- hvi 

nvi cÖwZ 1000 NbdzU AvqZb wewkó K‡¶i Rb¨ 0.1 NbdzU| Kvw•LZ cvKv‡bvi mgq Avbyhvqx ev‡· ivLv Kjv‡Z Bw_wjb M¨vm 

cÖ‡qv‡Mi Rb¨ Kjvi Avf¨šÍixb ZvcgvÎv (Pulp Temperature) 14-18

0

 ‡m. Gi g‡a¨ ivLvi Rb¨ civgk© †`qv nq| Bw_wj‡bi 

NbZ¡ 2.8-28.6% n‡j we‡ùvib NU‡Z cv‡i| Kjv cvKv‡bvi Kv‡R Bw_wj‡bi Kvh©KvwiZv †hb bv K‡g Zvi Rb¨ 

Kve©b-WvB-A·vB‡Wi NbZ¡ 1% Gi wb‡P ivLv DwPZ|

Kjv cvKv‡bv (Banana Ripening)
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M‡o, cwic° KvuPv Kjvi (mature green bananas) m‡e©v”P wngv¼ -1

0

 ‡m.,cvKv Kjvi m‡e©v”P wngv¼ -3

0

 ‡m., Ges Kjvi 

†Lvmvi m‡e©v”P wngv¼ -0.5

0

 ‡m.| 0.8% Nb‡Z¡i G‡gvwbqvi Dcw¯’wZ Kjvi gvivZ¥K ¶wZ K‡i| msi¶YvMvi †_‡K G‡gvwbqv ev®c 

A_ev †avuqv `~i Ki‡Z evqy cÖ‡qvM A_ev K¶wU cvwb w`‡q ay‡q cwi®‹vi Kiv hvq| 

14

0

 ‡m. ZvcgvÎ©vq, Ges 2-5% Kve©bWvB-A·vBW I Aw·‡Rbhy³ wbqwš¿Z (controlled) A_ev cwieZ©xZ (modified) cwi‡e‡k 

6 mßvn ch©šÍ Kjv cwienb Ges/A_ev msi¶Y Kiv hvq| wbqwš¿Z cwi‡e‡k gRy`K…Z Kjv cvKv‡bvi c~‡e© mg¯Í K‡¶ weï× evZvm 

cÖevwnZ Ki‡Z n‡e| Kjv †_‡K Av`ª©Zv nªvm (water-loss) Gov‡Z msi¶‡Yi mgq msi¶YvMv‡i D”P Av`ª©Zv (90-95%) eRvq 

ivL‡Z n‡e| Water-loss Gi d‡jB Kjvi ¶wZMÖ¯’ RvqMv¸‡jv weeY© ev`vgx n‡q hvq| 

Ab¨b¨ cY¨ msi¶YvMv‡ii g‡Zv, Kjv cvKv‡bvi Ni¸wjI GKwU mycwiKwíZ Ges wbqwgZ cwi”QbœZv Kvh©µ‡gi AvIZvq 

i¶Yv‡e¶Y Kiv DwPZ|

†ivM I AvNvZ (Diseases and Injuries)

A¨vb_ªvK‡bvR

(Anthracnose)
Kjv cvKvi mv‡_ mv‡_ d‡ji †evuUv Ges Z¡‡K nvjKv ev`vgx A_ev Kv‡jv `vM †`Lv hvq| gv‡S 

g‡a¨ mv`v †Qvc †Qvc Ges †Mvjvwc †¯cvi (Pinky Spore Mass) †`Lv hvq| GgbwK Ae‡k‡l 

gvsmj Ask (fleshy part) c‡P hvq| Z¡K ev wUmy¨i ¶‡Zi Kvi‡Y mvaviYZ †h is bó 

nq,A¨vb_ªvK‡bvR Zvi †_‡K wfbœ| A¨vb_ªvK‡bv‡Ri †¶‡Î Kjvi Z¡‡Ki Ici †Mvjvwc †¯cvi ev 

`vM I mv`v QÎvK †`Lv hvq Ges cPb ax‡i ax‡i g~j d‡j †cŠ‡Q hvq, hv mvavib ¶‡Zi †¶‡Î 

nq bv|

wbqš¿Y: mZK©Zvi mv‡_ dj bvovPvov Kiæb Ges cvKv‡bvi K¶ cwi®‹vi ivLyb| †`qvj I 

†g‡S‡Z RxevYybvkK (disinfectant) e¨envi Kiæb| Kjv msMÖ‡ni ci Mig cvwb cÖ‡qvM c×wZ 

(Postharvest Hot Water Treatment) Kvh©Kix n‡Z cv‡i|

Kv‡jv cPv

(Black Rot)
Dw™¢‡`i wUmy¨ cwienbZ‡š¿i (Fibrovascular System) mvnv‡h¨ RxevYy (Thielaviopsis) ¶Z 

†_‡K d‡j Ges Gici †evuUvi †Mvov (crown) I †evuUvi kx‡l© cwievwnZ nq hv †Lvmvi †kl 

As‡k ev`vwg Kv‡jv `vM ˆZwi K‡i| dj hLb cv‡K, AvµvšÍ d‡ji Z¡K aymi-Kv‡jv eY© aviY 

K‡i Ges †fRv (water soaked) big n‡q hvq| Lye Kg †¶‡ÎB Avf¨š—ixb Ask (pulp) 
AvµvšÍ nq|

wbqš¿Y: Kjvi Kvuw`i KvUv As‡k Aby‡gvw`Z QÎvKbvk‡Ki cÖ‡jc w`‡Z n‡e A_ev 100 wcwcGg 

†K¬vwib hy³ cvwb‡Z Pzev‡Z n‡e|

VvÛvRwbZ ¶Z

(Chilling Injury)
KvuPv I cvKv Dfqai‡Yi Kjv VvÛvRwbZ ¶‡Zi cÖwZ ms‡e`bkxj, Z‡e KvuPv Kjv †ewk-B 

ms‡e`bkxj| VvÛvRwbZ ¶Z g~jZ: †Lvmvi ¶Z- hvi d‡j wbw`©ó wKQz †Kvl gviv hvq| g„Z 

†Kvl¸‡jv Kvj‡P nq Ges cvKvi ci †Lvmvi is D¾¡j-njy` nIqvi cwie‡Z© weeY©-njy` n‡q 

hvq| cvKv Kjv hw` chilled ev wngvwqZ Kiv nq, Zv cieZ©x‡Z D”PZi ZvcgvÎvq †bIqv n‡j 

weeY©-ev`vgx eY© aviY K‡i| KvuPv Kjv cvKv‡bv wejw¤̂Z Ki‡Z n‡j Zv me©wb¤¥ 13

0

 ‡m. ZvcgvÎvq 

msi¶Y Ki‡Z n‡e| me©wb¤¥ KZ ZvcgvÎv VvÛvRwbZ ¶‡Zi m„wó nq Zv GL‡bv mwVKfv‡e 

msMvwqZ ev wba©vwiZ nq bvB| GUv wbf©i K‡i d‡ji Ae¯’v, d‡ji RvZ,  Ges KZ mgq a‡i 

AwZ VvÛvq _v‡K Gm‡ei Dci| †hgb -10

0

 ‡m. ZvcgvÎvq K‡qK N›Uv ivL‡j †Lvmv nvjKv 

wb‡¯ÍR nq (slight peel dulling), Ges 7

0

 ‡m. ZvcgvÎvq 12 N›Uv ivL‡j VvÛvRwbZ ¶Z GZUv 

nq †h, Zv‡Z d‡ji weµq‡hvM¨Zv (salability) K‡g hvq|

wbqš¿Y: 13

0

 ‡m.- Gi †P‡q Kg ZvcgvÎv Gwo‡q Pjyb|



d‡ji `vM

(Fruit spot)
e„ËvKvi jvj‡P-ev`vgx A_ev meyR ejq †Niv Kvj‡P `vM (black spots with green halo); ¶z`ª 

¶z`ª gwiPv e‡Y©i (rust-colored) `vM ev AwbqwgZ ev`vgx MZ© (Brown Pits) Kjv †c‡K njy` 

nevi ci †`Lv †`q| AvcvZ`„wó‡Z, kvixie„Ëxq (physiological) Kvi‡YB GB mgm¨vi m„wó nq 

Ges GwU mvaviYZ GKwU †gŠmywg cÖfve| 

wbqš¿Y: gvSvwi ev A‡bK †ewk `vMhy³ Kjv Avjv`v K‡i †dj‡Z n‡e| GB mgm¨v msi¶‡Yi 

cwi‡ekRwbZ bq|

ivB‡Rvcvm 

QÎvKRwbZ cPb 

(Rhizopus rot)

dvUv Ges fv½v d‡ji AwZwi³ big cPb (extensive so� rot), †mB mv‡_ Lye `ªæZ mv`v I 

Kv‡jv †¯cvimn QÎvK †`Lv †`q| mvaviYZ: cvKv‡bvi K‡¶ GB mgm¨v †`Lv †`q|

wbqš¿Y: d‡ji Z¡K †du‡U ev †_Z‡j hvIqv Gov‡Z mZK©Zvi mv‡_ bvovPvov (handle carefully) 
Kiæb|

WFLO GB g¨vbyqvjwUi cwigvR©b I m¤cv`bvi Rb¨ 

Dr. Adel Kader, Department of Plant Sciences, University of California at Davis, 
Dr. Elhadi Yahia, Universidad Autonoma de Queretaro-Gi Kv‡Q FYx|

GB cÖKvkbvwU hy³ivóª K…wl wefvM  (BDGmwWG) Gi dzW di †cÖv‡MÖm †cÖvMÖv‡gi Aax‡b 

Federal award No.FCC-388-2020/003-00  Gi mnvqZvq cÖKvwkZ| GB cÖKvkbvq

Dwj¬wLZ gZvgZ, djvdj, ev mycvwikmg~n †jLK(M‡Yi) wbR¯^ Ges Zv BDGmwWG'i 

`„wófw½‡K cÖwZdwjZ K‡i bv|

g¨vbyqvjwU cÖ¯‘Z, Abyev` I evsjv‡`‡k weZiY K‡i‡Q:


