O 10/10:XkUTEIBHOM BJIAMSAHUYU MPABWJIBLHOTO pa3Mepa 4acTUIl KOpMa Ha
NMPOAYKTHBHOCTD CeJIbCKOX03AHCTBEHHBIX }KHBOTHBIX

Baoicnvim acnekmom 6 npouzeoocmee KOpMO8 ABNAEmcs COCMA8 3ePHOGOU YaACmU Kopmd, d MakKdice
NPUCMANbHBIL KOHMPONb 6CEX NPOU3BOOCMBEHHBIX YMAN0E Olisl MO20, YMobObl numamenbHble 6eujecmed
U3 Kopma 6nocie0cmseuu NOIHOCMbIO YCBAUBANUCH JHCUSOMHbIMU. [Ipu ymenbuwienuu pasmepa uacmuy
KOpMa yeenuuusaemcs niowjaob NOGEPXHOCMU 3epHA U, MAKum o0pazom, co30aiomcs Yciogus Ous
yUUe20 83auMO0etcCmsus ¢ NUWesapumenbHblMu hepmenmamu. Imom GadiCHbulll ACNeKm U3yyaemcs
Yyolce MHO20 Jiem, 0OHAKO N0 OAHHOMY 0NPOCY NPOOOIHCAIOM NOAGIAMBCA HOBblE OAHHbIE.

AHanus pasMepa 4YacTHIL] — 3TO HCCIECJOBAHHME DPACIPEAEICHUS YacTHL] Pa3HOTO pa3Mepa B KOopMax
MOPOIIKOBBIX (DOPM, TECHO CBSI3aHHOE C TaKMMHU KJIIOUEBBIMU IpoIlleccaMH repepaboTKH KOPMOB, Kak
u3MenbueHue, GpakIMOHUPOBaHUE U cMelnBaHue. KpoMe Toro, rpaHyIoMeTpHUECKUIl COCTaB BIUSET Ha
[I0EAAEMOCTh KOPMa M YCBOSEMOCTb KOPMOBBIX YaCTHIl Y XUBOTHBIX. [IOCKOIBKY 3€pHOBBIE 4aCTHUIIBI
UMEIOT HEeMpaBWIbHYI0 (GOpMY, UX pa3Mep OINpeleNsIeTcsl Kak AUaMeTp TeopeTHYecKon cepbl, CBOWCTBA
KOTOPOM CXOH CO CBOMCTBAMHU pEalbHbIX 4acTull. I1o3TOMy mpouecc pacnpenencHuss NOIAYUHAETCS
TEOPETUYECKUM 3aKOHAM PACIPEAEICHUsT YacTHI] IO pa3MepaM. TOHKOCTh IOMOJIa PacCHITHOTO KOpMa
ONpENEeNseTCss 10 CpEeJHEMY JUaMeTpy, a HEOAHOPOAHOCTb pACIpENCIIeHUs — CTaHIapTHBIM
OTKJIOHEHHUEM.

Pa3mep uactuiy OOJIBIIMHCTBA WHIPEIUEHTOB, HCIOJIb3YEMbIX B KOPMOIIPOM3BOJICTBE, IMOABEpraercs
COKpAIIICHUIO KaK Ha KOMOMKOPMOBOM 3aBOJI€, TaK U JIO MX MOCTYIUIEHUs Ha 3aBoj. Cambie OOJbIIHE
TUTIOCHI OT COKpAILlEHUs pa3Mepa 4acTUIl B IPOIECCe MPOU3BOICTBA KOPMOB COCTOST B CIIEAYIONIEM:

1. Bonpimas mioma s MOBEPXHOCTH CITOCOOCTBYET OoJiee OBICTPOM YCBOSIEMOCTH MUTATEIBHBIX BEIIECTB.
2. HHFp@I[I/IeHTBI CTAHOBHUTCsI JICTYC UCITIOJIB30BATh.

3. UHrpeireHTsl Jierye CMEIBatOTCS.

4. INoBbrmatorcs 3 (HeKTUBHOCTD TPAHYJIMPOBAHUS M KAYECTBO TPaHYII.

5. KopMma oTBevaroT TpeOOBaHHAM KIMEHTOB.

B nauane nHoBoro Beka B Kanzacckom rocynapcrBenHoMm yHuepcutere (KI'Y) Obl10 MpuiokeHo MHOTO
YCUJIMM 1O M3y4eHHIO BOIpOCa BIMSHUS pa3Mepa KOPMOBBIX 4YacTUI[ Ha CBHHEH. 31ech ObLIO
OoOHapyeHO, YTO MOJIOJIbIE CBHHBHM, B OTJIMYME OT CBUHEH Ha NOpAllMBaHUU U OTKOpME, JIy4Yllle
nepexeBbIBalOT KOopM. Hambonee moTeHUManbHOM Tpynmol >KMBOTHBIX JUIS MOJY4YEeHHUs Kopma Oosee
TOHKOTO TOMOJa SIBISIIOTCS, TaKUM OOpa3oM, CBHHBM Ha OTKopMe. M Bce ke TOHKMI MOMOJ WU
IUTIONIEHHE YJIYYIIal0T YCBOSEMOCTh KOpMa HE3aBHCHMO OT BO3pacTa >KUBOTHOTO? D((HeKTUBHOCTH
KOpMa yiydliaercs B pe3yjibTaTe YIy4yIIeHHs YCBOSAEMOCTH MUTaTeNbHbIX BemiecTB. [Ipu 3Tom
CPEIHECYTOUHBIN IPUBEC )KUBOTHBIX OT COKpAIEHMsI pa3Mepa yacTHIl KopMa He crpanaeT. Kak npasuiio,
YMEHBIIIEHHE pa3Mepa 4YacTHI[ COKpallaeT MoTpediieHne Kopma. TeM He MeHee ONTUMalIbHbIM
npencrasisercs pazMep yactul 500-700 MUKpOH.

VYV CBUHEH, MONYy4YaBIIMX 3€PHOBYI0 YacTh KOpMa, U3MEIBYEHHYIO A0 4YacTull pazmMepoM 500 MHKpOH,
3¢ HEKTUBHOCTh KOpMa MOBBICKIACH HAa 6%, B OTIMYUE OT CBHHEH, MOTPEONSBIIMX 3€pPHA C pazMepoM
gactul] 900 mukpon. C npyroit CTOpPOHBI, MPU COKpAIIeHHH pa3Mepa 3epHa (Hampumep, ¢ 700 mo 500
MUKPOH) CHUKAETCS TPOU3BOUTENBHOCTD IPOU3BOJICTBA KOPMA.

[Tpu mpunsTUH penieHHus 00 ONTHUMAIbHOM pa3Mepe YacTHUI] KOpMa HYXKHO HAalTH KOMIIPOMHUCC MEXIY
YIY4ILIEHUEM YCBOSIEMOCTM KOpMa W CHWKEHHUEM IIPOU3BOJIUTENIBHOCTH 3aBoja. llo MHeHMIo
uccinenosarenet KI'Y, onTuManbHbIM pa3MepoM 3€pHOBOM 4YacTUIBI Kopma sBisieTcs pasmep 700
MHUKPOH, TpU KOTOPOM JOCTHTaeTcs OanaHC MPOAYKTUBHOCTH CBUHEH M 3(PPEeKTHBHOCTH pabOTHI
KOMOHMKOPMOBOT'O 3aBOJIA.

Bua 3epHOBO# KYJLTYpPbl HMeET 3HAYEHHUE
He Bce BuIbI 3epHa HY)XHO M3MENIbYaTh JI0 OJUMHAKOBOTO pa3Mepa. McciemoBaHus 3epHa ¢ BBICOKHM

COACPIKAHUCM KJICTYATKHU, HAIIPUMCP SAYMCHSA, IMOKA3BIBAIOT, YTO MU3MCIBYCHHUC 3CPHOBLIX YaCTHUIL
SHAYUTCJIBHO YJIYUHIA€T KaduC€CTBO KOPMIICHHA. HaYIIHBIe JaHHBIC CBHUIACTCIBCTBYIOT O TOM, 4YTO



U3MENbYCHHE BOJOKHHUCTBIX KOPMOBBIX HWHIPEAMEHTOB MpuMepHO 10 700 MHKpPOH MOBBILIAET
MUTATEIbHYIO LIEHHOCTh KOPMa, a 3TO, B CBOIO OYEPE/lb, JIETAET UX MPHUBIIEKATEIIbHONW 3aMEHON KYKypy3€
U COpTo.

3epHa MIIEHUIBI CIeAyeT 00pabaThiBaTh HECKOJBKO WHaue. V3-3a BBICOKOTO COACpIKAHHS MPOTEUHA H
CKJIOHHOCTH K MYYHHCTOCTH B Tpollecce NepepaboTKy MIIEHUIbl MUMEIOTCS CBOM CiloxHOCTH. [Ipu
CIIMIIKOM CHJIbHOM M3MEJIbYCHUU CHMXKAeTcsl moTpediienne kopma. [loaTomy B oTiiMune OT KyKypy3bl U
COPro 3epHa MIICHUIIBI JOJKHBI UMETh Qpakinio Oosbiero pazmepa — ¢ 800 1o 900 MUKpOH.

O,Z[HI/IM U3 TJIaBHBIX HEAOCTATKOB TOHKOI'O IIOMOJIA ABJISCTCA 06pa303aHHe 3B KCIIYOKaA. Puck
BO3HUKHOBEHMS S3B JKEIYIKA YBEIIMUMBAETCS, KOTAa pa3Mep 3€pHOBOM YaCTUIIbI CTAHOBUTCS MeHbIe 500
MUKpOH. J[pyruM HEIOCTaTKOM TOHKOTO IOMOJIa SIBJISIETCS 3aCOPEHUE KOPMYIIEK W OYHKEpOB IS
XpaHeHus: KOMOMKOpMa, a Tak)Ke 3allbJIEHHOCTh KOpMa.

HpaRaneCKne HCCJIeJ0BAHUA

UccnenoBanust KI'Y B CILIA nokasaiu, 4yTo JABE TPETH U3 OTOOpPAHHBIX 00pa3lloB KOMOMKOPMOB UMENH
YacTHUI[BI pPa3MEepPOM U3 pPeKoMeHAoBaHHOTO muanazoHa — oT 600 mo 800 wmwukpon. IlomoGHOE
HCCIIEI0OBaHNE MPOXOAWIIO U B yHHMBepcuTeTe mrata Oraiio, rae y4eHble YCTAaHOBUIIM, UYTO C ITOMOILBIO
MOJIOTKOBOM JPOOWJIKA CPEIHHA pa3Mep KOPMOBOW YacCTHUIIBI cOCTaBUI 916 MHKPOH, a C IOMOIIBIO
BaJIbLIOBOrO M3MenbuuTenss — 720 mukpoH. Heo0XoauMo OTMETHTh, YTO OOJIBIIOE 3HAUYCHHE UMENO TO,
rie u3Menpyanuch kopma. Pa3smep wactui kopma, nepepabaThiBa€MOTrO Ha XO3SIMCTBAaX, COCTaBWI B
cpenneM 881 mukpoH. Ha koMOMKOPMOBOM 3aBOJe pa3Mep HYacTHIl KOpMa COCTaBMJI B cpeaHem 755
MUKpOH. Ha MOJOTKOBBIX TpOOMIIKAX, YCTAHOBJICHHBIX Ha XO3SIMCTBAaX, YACTHIIbl MOJYYAIHUCh Pa3HOTO
pasmepa. B pe3ynbprare nomosia Ha X034MCTBE MOJYYAIUCh YACTHUIILI CpeIHUM pazmepoM 1029 MUKpOH,
Ha KOMOMKOPMOBOM 3aBojie — 730 MUKPOH.

OKkoHOMHUYECKUH >(PPEeKT M3MEeHEHHs pa3Mepa 4acTUI[ MOXKET ObIThb orpoMHbIM. Eciim Ha Xxo3siicTBe
MOJTHOTO IMKJIa (OT Oomopoca 0 OTKOpMma) ¢ morojoBbeM 100 CBMHOMATOK TpPH CPEAHEH CTOMMOCTH
panona 130 nomnapos CLIA 3a ToHHY pa3mep KopMoBbIX yacTul cokpatures ¢ 1100 no 750 mukpoHn, To
3TO TO3BOJUT COKOHOMUTH NpuMepHo 4750 nomnapos CILIA B rox Omarogapst yiaydIleHHIO YCBOSEMOCTH
KopMma.

BaxHocTh pazMepoB KOPMOBBIX YaCTHIY

Uccnenoatenu ['nnoy u Jlanno u3 gpanimysckoro obmecrsa Ucaab coOpany BHYIINTEIBHBIA MaTepra
3 23 HayyHBIX pabOT M HccienoBaHUM, 4TOOBI CHOPMYIHpPOBATH B3aHMMOCBSA3b MEXKAY pazMepamu
KOPMOBBIX YacTHI] W THTATENbHONH LEHHOCThIO Kopma. OOmuMH BBIBOA HMX MCCIEJOBAHUS OBLI
CIIEYIOIIMM: TP YBEIMUYEHUH pa3Mepa 4acTULl KOpMa, KOTOPBIN MOJTydaiH MOpocsATa Ha JOpalIMBaHUH U
otkopme, Ha 100 MUKpPOH, yCBOSIEMOCTb PHEPIMU B TOJICTOM KHILIKE cOKpaimaercs Ha 0,6 equHULBbI, a
ycBosieMocTh a3ota — Ha 0,8 emuHuipl. M3 Bcex TEXHHMUECKHUX MapamMeTpoB TOJBKO KOHBEPCUS KopMma
CBSI3aHA y IOpPOCAT C pa3MEpOM YacTHIl: yBEIMUYEHUE pa3Mmepa yacTull B cpeaHeM Ha 100 mMukpoH
MpUBEJIO K YBEIWYEHHUIO KOHBepcuu kopma Ha 0,03 eauHumbl. ITOT JAWANA30H HW3MEHEHUH
HECYIIECTBEHEH IO CPAaBHEHHIO C JIPYTMMH MCTOYHHKAMH M3MEHEHHMH YCBOSIEMOCTH HMJIM MeTabosm3Ma
KOPMOB.

IITuna npeanoyuraer 0oJiee KpynHbIe YACTUHIBI KOPMAa

bnaronmaps TmatenbHOMY BU3yaJdbHOMY HAOIIOACHUIO 33 JETASIMH U CHENU(DUISCKHM CHOCOOHOCTSIM
KITIOBA K TAKTHJILHOMY BOCHPHSITHIO, IIBIIIJISATA B MIEPBBIC CYTKU KU3HHU y4aTCsi COOTHOCUTH MUTATEIbHBIN
3 }EeKT ¢ CeHCOPHBIMH OIIYIICHUSMU OT YacTHI] kopMa. OTOOP YaCTHUIl IPOU3BOAUTCS OBICTPO U TOYHO.
B To e Bpems BBIOOp TE€X WM MHBIX YACTHI[ MOXXET OTIUYATHCS B 3aBHUCHUMOCTH OT TPUBBIYEK B
CCHCOPHOM BOCHpHUATHH KopMma. [loemaeMocTh KOpMa 3aBHCHT OT pa3Mepa M TBEPAOCTH YACTHIL.
Omnpenenenre BIUSHUAS pa3Mepa YacTUIl KOPMa Y MITUIIBI 3aTPYAHIECTCS KaK CIIOKHOCTBIO paIlMoOHa, TaK U
nanbpHeHe 00paboTKoM KopMa, TaKOH Kak rpaHyIMpOBaHUE Wi ApoOieHune. Hanbompryro peakiuuo y
LBIUIAT-OpOIIepOB  BBI3BIBACT yMeHbIIeHHe pasmepa uvactul (¢ 600 mo 500 MukpoH) B ciyyae



KOPMJIEHUS POCTBIM PAIlMOHOM (KYKypy3a-cosi) B BH€ My4Ku. [Ipyu KOpMIEHUH CIIOKHBIM PAlMOHOM B
BUJI€ KPOILKU COKpAIIEeHUs yacTuil 10 pasmepoB MeHee 1000 MukpoH He TpeboBasiochk. ONBITH HA Kypax-
HECYIIKaXxX MOKa3aJik, YTO COKpAIlEHHE YacTUIl KopMa 10 pa3mepoB MeHee 800 MUKPOH HE TaeT HUKAKUX
MIPEUMYIIECTB.

B cBoem ucciaenoBanmum Amerah et. Al (2008) oOHapyXwi, 4TO pa3iauvus B TPaHYJIOMETPUUECKOM
COCTaBe palMOHOB Ui NTHUIBI (Ha OCHOBE KYKYpy3bl WM TIICHHUIBI) TIOCIE TPaHyIUPOBAHUS
COXpaHsJIUCh, OCOOCHHO B Mpomopuusx rpyosix vactuil (I MM m kpymHee). B panmoHax Ha OCHOBE
KYKYPY3bI TPYOBIi IIOMOJT YIIYUIIIII IPUBECHI IO CPABHEHUIO ¢ MEJIKUM IIOMOJIOM, HO TakKoro ke dddexra
B CJIy4ae ¢ pallioHaM{ Ha OCHOBE MIICHUIIBI HE Ha0I01a10ch, B 000HX clydasx KOpMIICHHE OpOHIepoB
KOPMOM Tpy0Oro IomoJia MPHUBENO K YIYYINICHHIO IOKa3aTelis KOHBEPCHH KOpMa IO CPAaBHEHHIO C
KOpPMJIGHHEM KOPMOM MEJKOTo momoja. B panuoHax Ha OCHOBE NINEHHUIBI TPYOBIA MOMOJ YIIYYIIUI
UCTUHHYIO DHEPreTHUYECKYI0 METa0OJUYECKYIO IIEHHOCTh N0 CPABHEHUIO C MEIKHUM TIOMOJIOM. Y MITHII,
MOJTy4aBIIUX KOpMa TpyOOro MmomMojia Ha OCHOBE KYKYpPY3bl, HAOJFOJAIOCh TEPENoJHEHUE (TSHKECTh)
MBIIIEYHOTO JKeNMyJaKka. B ciiydasx, korga KOopM Trpyboro momosia ObUT OCHOBAaH Ha MIICHHIIE, TaKOU
npo0GyieMbl HEe BO3HHMKaNO. B menom uccienoBaTeny MpUIUIA K BBIBOAY, YTO BIMSIHHE pa3Mepa YacTHIL
KOpMa Ha MPOAYKTUBHOCTH MTHUIIBI PA3UYaeTCs B 3aBUCMMOCTH OT BHJA 3€pHA, HA KOTOPOM OCHOBaH
paIyoH.

Bo3neiicTBue HA KeJTYT0K

XoTsl CymecTByeT MHEHHE, YTO TOHKHH TOMOJI YBEJIMYUBACT IUIONIAh MOBEPXHOCTH YACTHIIBI M TEM
CaMbIM YBEJIMYUBAET €€ JOCTYIHOCTh ISl TMHINEBAPUTEIbHBIX (DEPMEHTOB, €CTh TAKXKE PE3YNIbTATHI,
MOATBEPXKIAIOIIKNE TO, 4TO Oosee TpyObIii momMos ¢ Oosee-MeHee OJIMHAKOBBIM Pa3MEpPOM YAaCTHII
MOBBIIIACT MPOAYKTHBHOCTh NTHIIBI, IMOJYYAIONMEd KOPM B BHJE MEMIAHKA. JTOT MapagoKCabHBIN
3pPEKT MOXKET OBITh Pe3yIbTATOM IMOJOKUTESIHFHOTO BIMSHUS pa3Mepa 4acTUI[ KopMa Ha pa3BHTHE
MBILIEYHOTO Xenynka. boiee pa3BuUTHIN xKemyaI0K 0OBIYHO acCCOUMUPYETCs ¢ OoJiee aKTUBHOM paboTOM H,
KaK pe3ysbTar, ¢ OOJbIIEH MOJBMKHOCTBIO KUIIEYHUKA M JTyYIIUM YCBOCHHEM IUTATEIHHBIX BEIIECTB.
XoTs cuuTaercs, 4ro 6ojee MEIKWW MOMOJ YIydIlaeT KaueCTBO TPaHyll, OH B TO K€ BpeMs 3aMETHO
YBEIIMYMBACT NOTPEOIICHUE IIEKTPOIHEPTUHU IPU POHM3BOJICTBE KopMa. VHAMIICKHE ydeHBIE arpapHOro
VHUBEPCUTETA IITaTa XapuaHa MCCICNOBAIHM BO3JCHCTBUE TSTH PAa3IMYHBIX Pa3MEPOB YaCTHUI] (CHUTa
MOJIOTKOBOM JIPOOMJIKA C pa3MEpoOM SUCUKH OT 2 10 6 MM) B KopMme OpoiinepoB. ['aBHBI BBIBOA —
YacTUIBI KOpPMa, TMIOJIYYCHHBIE C TIOMOIIBIO CHTa MOJOTKOBOW JPOOWJIKH C  pa3MepoM
saeek S MM (868 MukpoH), Obutn Hanbosee 3 (HEKTUBHO YCBOCHBI OpoiisiepaMu, TOCKOIBKY B PE3yIbTaTe
WX TIOTPEOJICHUS YIIYUIINIACh KOHBEPCUS KOPMa, CHU3UIIOCH TTOTPEOICHHE 3IIEKTPOIHEPTUH MIPH TTOMOJIE
Y YBEJIMYMIIUCH TIPUBECHI.

3akiioueHne

I/I3yquHe BIIMAHUA pa3Mepa KOpMOBBIX YaCTHUL OCIIOXHACTCA B03,Z[€I>'ICTBI/IGM Ha HI/ITaTeJIBHYIO IIECHHOCTH
KOpMa KOCBEHHBIX ()aKTOPOB, TAKUX KakK, HAllpUMeEp, CTAOUILHOCTh CMECH WJIM TpaHyJupoBaHue. boiee
TOT0, BHIOOP ONTHMAIBHOTO pa3Mepa YacTHIl 3aBUCUT U OT APYrux (PaKTOpOB, MOMHMO MUTATEIbHBIX:
HaIrpuMep, OT ChImy4decTH Kopma. OrpaHnYeHHOE MOTPEOICHHE KOPMa B CBSI3H C €0 IIOXOW CHIMTYyYECThIO
70 CUX TIOp SIBJISIETCS MOBOAOM JUisi OecriokoiicTBa. Ha ceromHsmHuil 1eHb NpU MPUHATUU PELICHUS O
MOJTYYEHUN BBICOKOKAYECTBEHHOTO KOpMa MpoljieMa HeTOCTATOYHOTO0 TEXHUYECKOTO OCHAIEHHUS 10 CHX
HOp <<nepeBemHBaeT>> BO3MOXHBIC Hpel/IMYH_IeCTBa oT BBICOKOI>'I IIUTATCIIbHOCTU paLII/IOHOB.

Jux Bueeepc, xoHcyabmanm no nmuyesodcmay, peoaxmop xcyprana Feed Tech (HudepaaHowt)



Correct particle size benefits animal performance

Feed producers must be concerned about the composition of the cereal grains in the feed and also closely
manage the processing steps so that the animal may fully utilise the nutrients. Particle size reduction is
an aspect that is of major importance, since it increases the surface area of the grain and thus allows for
greater interaction with digestive enzymes. It has been studied for many years now, but still new data
become available.

By Dick Ziggers

Particle size analysis is the study of the size distribution of the particles of a powdery material and is
closely related to key-processes such as grinding, fractionation and mixing. In addition, size
distribution is related to feeding behaviour and digestion of the feed particles by animals.

Since the particles have irregular shapes, size measurement is defined as the diameter of the
theoretical sphere whose behaviour is similar to that of the real particle. The distribution is then fitted
on theoretical laws. The fineness of the meal is described by the mean diameter and the
heterogeneity of the distribution by the standard deviation. Among the main techniques commonly
used are sieving (in dry or wet conditions), laser light diffraction and imaging. These last two
techniques are non invasive and fast techniques which can be used on-line.

Most of the feed ingredients used in feed manufacturing are subjected to particle size reduction either
within the feed plant or prior to receiving. The greatest benefits from particle size reduction in feed
manufacturing processes are related to:

1. Greater surface area for faster digestion

2. Improving ease of handling of some ingredients
3. Improving mixing characteristics of ingredients

4. Increasing pelleting efficiency and pellet quality
5. Meeting customer performance for feeds

A lot of energy has been put into particle size research in pigs at Kansas State University (KSU) in the
beginning of this century. Here it was found that the young pig does a better job of chewing its feed
than growing-finishing pigs. The greatest potential for fine grinding to improve feed efficiency will be
for finishing pigs, nonetheless fine grinding or rolling will improve feed efficiency regardless of age.
This improved feed efficiency appears to be a result of improved nutrient digestibility. Average daily
gain does not seem to be effected by reduced particle size.

Usually feed intake is reduced with reduced particle size. However there seems to be an optimum
particle size between 500 and 700 microns. Pigs fed grain ground to 500 microns had a 6%
improvement in feed efficiency compared to pigs fed diets containing grain ground to 900 microns. On
the other hand production rate in the mill is reduced when particles sizes is decreased from e.g. 700 to
500 microns. The decision on optimum diet particle size needs to include assessment of
improvements in feed efficiency versus reduction in milling production. KSU researchers suggest a
diet particle size of approximately 700 microns to optimise both pig performance and milling
efficiency.

Type of grain counts

Not all grains should be reduced to the same particle size. Studies with high-fibre cereals such as
barley indicate that fine grinding of these ingredients may greatly improve their feeding value.



Research data indicate grinding of fibrous feed ingredients to approximately 700 microns improves
their feeding value and may make them more attractive as substitutes for corn and sorghum.

Wheat needs to be treated slightly differently. Because of its high protein content and propensity to
become floury, it presents some unique processing problems. If ground too fine, wheat can reduce
feed intake. Therefore in pig diets wheat should be ground coarser than corn or sorghum, between
800 and 900 microns.

One of the known disadvantages of fine grinding is the increased incidence of gastric ulcers. The
frequency of ulceration increases when particle size drops below 500 microns. Other disadvantages of
fine grinding include bridging problems in bulk bins and feeders as well as increased dustiness of the
feed.

Particle size in practice

KSU studies in the US showed that two-thirds of compound feeds sampled were in the recommended
600 to 800 micron range. Similar research was conducted by an Ohio State University (OSU) who
found that the average micron size of feed ground in a hammer mill was 916 microns. Roller mills
averaged 720 microns. The location of feed manufacture was also significant. On-farm processing
yielded an average of 881 microns. Feed mill processed feed averaged 755 microns. On-farm hammer
mills produced a wide range of particle sizes. There was also a significant difference in average
particle size of feed from on-farm or feed mill operated hammer mills. On-farm grinding averaged
1,029 microns and the feed mills averaged 730 microns.

The economic impact of particle size can be significant. If a 100-sow, farrow-to-finish operation has an
average diet cost of $130 per tonne and reduces particle size from 1,100 to 750 microns, this would
result in a savings of app. $4,750 per year based on improved feed efficiency.

Researchers in Denmark investigated the effect of particle size (fine and coarse) and feed processing
(pelleted vs. non-pelleted) on the villi in the intestines and the adhesion of Salmonella enteric
Typhimurium DT12 to the intestines of pigs. They found that the effects of particle size and feed
processing on villus height and crypt depth in the small intestine were minor. Feeding coarse diets
increased the crypt depth in the colon. Using a pig intestine organ culture model, Salmonella adhered
less (60%) to the ileal tissue of pigs fed the non-pelleted diets than to those fed pelleted diets. Their
general conclusion was that pigs fed a non-pelleted diet are better protected against Salmonella
infections than pigs fed a pelleted diet.

Researchers in Tarragona, Spain looked at feed preferences in pigs and the relationship with feed
particle size and texture. They concluded that the texture properties of the feed could explain in part
the feed preferences observed in pigs, whereas particle size characteristics had less impact.

Particle size relevance

Guillou and Landeau from French cooperative Ucaab, compiled a quantitative database with data
from 23 scientific papers and internal reports, in order to derive response laws to particle size
variation for nutritional value. General conclusions from their survey: in growing swine (weaned
piglets and growing-finishing pigs) energy faecal digestibility is reduced by 0.6 unit and nitrogen
faecal digestibility by 0.8 unit when particle size increases by 100 um (micron). Among technical
parameters, only feed conversion (FCR) of piglets is related to particle size: +100 um in average
particle size increased FCR with 0.03 unit. These ranges are low compared with other sources of
variation in digestive or metabolic use of diets.



Poultry prefer larger particles

Day-old chicks learn to associate nutritional effects with the sensorial characteristics of feed particles,
thanks to a precise visual observation of details and specific tactile capabilities of their beak.
Selection of feed particles is fast and accurate. However this selection may vary according to the
sensorial experience of the bird concerning the feed. Eating rate depends on the size and hardness of
the pecked particles.

In poultry diets the effects of particle size appear to be puzzled with complexity of the diet as well as
further processing such as pelleting or crumbling. The response to reduced particle size (600 to 500
microns) in broiler chicks appears to be greatest when fed simple (corn-soybean) diets in meal form.
Feeding a complex diet in crumbled form did not appear to require particle size below 1,000 microns.
Studies with laying hens suggest that there is no advantage in reducing particle size below 800
microns.

In New Zealand Amerah et al (2007) studied the influence of feed particle size and feed form in
broilers. Bird performance was superior in birds fed pelleted diets compared with those on mash
diets.

Pelleting evened out the differences in particle size distribution between treatments and, as a result,
wheat particle size had no effects on the performance of broilers fed pelleted diets. In mash diets,
coarse grinding of wheat improved weight gain and feed:gain compared with medium grinding.
Pelleting had a negative effect on AME (n). Overall, the results showed that feed form had a greater
influence on the different measured parameters than did particle size.

In an additional study Amerah et. al (2008) found that differences in particle size distribution still
existed between diets (corn or wheat-based) after pelleting especially in the proportion of coarse
particles (1 mm and over). In corn-based diets, coarse grinding improved weight gains compared with
fine grinding, but this particle size effect was not observed in wheat-based diets. In both diets, coarse
grinding lowered feed:gain of broilers compared with fine grinding. In wheat-based diets, coarse
grinding improved AME (n) compared with fine grinding. Heavier gizzard weights were observed in
birds fed coarse corn-based diets. This effect was not present in birds fed coarse wheat-based diets.
Overall the researchers concluded that the effect of feed particle size varies depending on the grain

type.

Gizzard effect

Although it is assumed that fine grinding increases particle surface and thus increases availability for
enzymatic digestion, there is evidence that coarser grinding to a more uniform particle size improves
the performance of birds maintained on mash diets. This counter-intuitive effect may result from the
positive effect of feed particle size on gizzard development. A more developed gizzard is associated
with increased grinding activity, resulting in increased gut motility and greater digestion of nutrients.

Although grinding to fine particle size is thought to improve pellet quality, it will markedly increase
energy consumption during milling. Systematic investigations on the relationships of feed particle
size and diet uniformity with bird performance, gut health and pellet quality are warranted if
efficiency is to be optimised in respect of the energy expenditure of grinding.

Indian research at CCS Haryana Agricultural University investigated the effects of five different particle
sizes (2 - 6 mm hammer mill screens) in broiler feeds. General conclusion was that feed particle size
resulted from the 5mm screen (868 micron) hammer mill was most efficiently utilised by the broilers,



as it resulted in improved FCR, reduced electricity consumption for grinding and better body weight
gains in birds.

Laying hen studies

Little work has been carried out in laying hens regarding particle sizes in the diet. A recent study
conducted by Dr Marian Scott at the University of Belfast, North Ireland, has evaluated the effect of
particle size and feed form on egg production and egg quality parameters. The treatments included a
whole wheat ration plus balancer, wheat ground through three particle sizes (2, 5 and 8mm) and
formulated into diets offered in three forms (pellets, crumbs and mash) to laying hens. Performance of
the hens is summarised in 7Table 1. The effect of feed form is not reflected in this table, but this had no
significant effect on egg production or egg quality, but crumbed diets reduced feed cost per 100 eggs.
The finer particle size (2mm) resulted in better performance than coarser particle sizes.

However, overall optimum performance was achieved when the whole wheat plus balancer ration
was given to hens. Offering feeds in such a form would also reduce diet costs per 100 eggs produced
and in addition, reduce the energy required for diet production. However, this would need extra
investments in the feeding system for feeding the whole wheat. Research at the Polytechnical
University of Madrid, Spain, investigated the effect of the main cereal of the diet and particle size in
young brown layers. The only significant effect detected was that feed intake was greater for hens fed
coarse-ground cereals (10-mm screen) than for hens fed medium and fine-ground cereals (8 or 6-mm
screen). None of the egg quality parameters studied were influenced by dietary treatment. Neither
type of cereal nor particle size affected productive performance or egg quality of young brown hens.

Conclusion

Studying the influence of particle size is complicated by the integration of indirect effects on
nutritional value, such as mix stability, or by interactions with elementary steps of the process other
than grinding (such as pelleting). Moreover, optimal particle size selection depends on factors other
than nutritional-like flowing properties of the meal: feed restriction due to poor flowing properties is
still a real concern. Technical constraints nowadays still override nutritional benefits in the decision
making process for high quality meal.
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