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Abstract: Forage is the primary source of dietary fiber for ruminants. Neutral detergent fiber (NDF) is an important
indicator used to measure the fiber content of roughage. Its digestibility is a key parameter for evaluating forage
quality and animal dry matter intake. Currently, the in vitro 48-hour NDF digestibility (NDFD,;) is commonly used
to assess forage NDF digestibility. An accurate measure of the NDFD, value of roughage is important for balancing
animal diets. Presently, roughage NDFD,, can be measured using the rumen nylon bag technique, laboratory semi-in
vitro methods, or near-infrared spectroscopy, but these are often constrained by test conditions and unavailability of
equipment. Given the biological significance of NDFD,, this study aimed to develop a computational method to

predict NDFD,,. Fiber indicators (NDF and acid detergent fiber, ADF) and digestibility indicators (NDFD,;) from
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NASEM (2021) were used as a test set to build the NDFD,, model. Fourteen articles from the Journal of Dairy
Science along with relevant indicators, and laboratory-measured values, were selected as two validation sets for the
model. The results showed that the calculated NDFD,, values were significantly correlated with the measured
NDFDy, values in the two validation sets (P<C0.001) , with R? values of 0. 89 and 0. 85, respectively. The model
was further validated using the concordance correlation coefficient (CCC), achieving CCC values of 0. 93 and 0. 91.
This model requires fewer input indicators, is easy to compute, and demonstrates high accuracy. Based on the
evaluation performed here, the model can provide forage NDF estimates suitable for production applications and
forage nutrition prediction.

Key words: roughage; fiber digestibility; simplified algorithm
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ZF YRR 2 2T 2 3 R BT 2% A W 200 T RE (0% 5 2H R A3, FE G A LA B e ) R AR B T A R T X
I3 A TR ) B MR PR U AT 4E (neutral detergent fiber, NDF ) 2981 B i A4E ¥ & B0 5, HA& & R 45 4
SR pH U W R RN K TE P ) [ 4R & MR D7 R (volatile fatty acids, VFA) JAZE B . #4 B NDF #) 32 %
WAHTHER LR MARET . HiHR (neutral detergent fiber digestibility, NDFD) gk & T 1 b} it £F 4 4
3 11 BE I SR AN R, T OO A R B RO s, HORR R AR R i 1A B2 NDFD, T4 BUR 2
P74 0.17 kg-d ™, 4% PRI AL E G532 FH 0. 25 kg-d ™' PHILHRSE NDFD X T 014 1] B0 5 & J AR 77 oG E 0

Van Soest 25741 ) T %k % ¥ (association of official analytical chemists, AOAC, A3306) il % NDF & & , 1
NDFD B 5 J5 32 3 B4 B k™ M /b ik DL B G 21 7 (near infrared , NTR) PR &6 0 3 45 . 38 % R A 30 h
(NDFDy,) fil 48 h(NDFD,) Wl & NDF (#9785 436 o JF07 32 0 5 NDFD f5 £ 98 NDF i 4k 3 (1 B9 0107 %
PRI LA BT A R A 1 Sl W AR M R AT T AR T T . R AR R I E NDFD 2 H iS85 % R 7
AR A P AR B K L3RR B I A7 AE — 3 1 R BRI Z0 A 635 1k T PRI 5 NDF D, {H 75 2288 & K B 800 4
FEAS DUGR TEAG I 4 ME A M o TR, 38 45 04 3 BBOME &y B2 A fef 45 NTR W VS FELAFFE BR W 1 o 59 ob , — SE b 5l i fif
JH ¥ 78 7] J4 1k NDF (potential digestible neutral detergent fiber, pd NDF ) DX X /A~ 1] j# 1k NDF (indigestible neutral
detergent fiber, iNDF ) X} 4] 5 i) NDF {8 A6 R SEAT A5 55 . b J7 16 75 2238 28 47T (R Ah 240 h 15 37 )5 4R 15 04 1) w0 5%
XF pdNDF #4700k o PPAGFERS 2% 7, FLER AN ) 0 92 98 5 R W0 A vfi, mT RE A7 ZE Ui 221

BT R RS B 21 A0 I A A 1 R A ], — s S AR A ) B2 R 43 5 NDFD Z ] 1 ¢ R i
117 2 SR i A # LU I NDFD . B A B9 b i\ 87 B0 b 2 BB 0 (1 o A X NDF D 34T 1 R AR 3 1 X
1% 3 o 0 RARHICE (9 NDFD i 3590 ~65% , S RHICR 9 NDFD 2y 250 ~75% o i1 T4 B3 2= i1
FEU MR L IX | 25 5 45 v B B LR 25 5 B I PR AS A MERA R, Van Soest 85 EETF R I A9 A [ 4G
7715 NDFDHEAT T AH G M 3 B Fe 28 50 B 80 1) ) 3, & B0 AS [) A Joit 22 4 00 5 32k X6 1 0 B i 3 5 R A B 4 A
X T NDFD Z [8] i AH SC 1 22 Sk o Hov AN [a] 4] B i R P VR W R B 3R 5 NDF D, 2 1] £ B 8 47 A 5C , Ty R A R}
WG R P R U R K BT &R (acid-soluble lignin, AL) 5 va i #8 A Jit 2 (klason lignin) Z [t 5 NDFD,, Z [H] &2 1E 4 3¢
(R*=0.6867,P<<0.05) , {05 LR If AR K LU ARG 0 RIIR TR I A B X NDFD 7 A 6 52 0
BRI, ] 4 DT AR T 3R AR S BE Al NDF D, i 46 A5 0] BEIF R AT 5 o [ B, 78 647 4R 2 NDF 48 h i {2 R4k B, 5% B3 78
Jo W A NDF 5% i R R W46 B9 NDF . i 5% B3 9 i dfE LA 16 19 NDF F < 95 05 £k 358 2 19 7 78 1T 34 4k NDF 41
Mo T ARRTER 32 NDF A A I8 AL 73, To A 5 NDF D =2 [8) 19 B 2 ¢ &, #5138 A BT % 5 NDFD,,
A AH DG o

BT A 3R, 21 21 4t 3 A Ay A 355 (4 985 6 1T T4 46 NDF 0] LA S 47 b fif B NDF Do BRI, AR BF 5 LA S Wi fi] 55 £
2 3 1k R 10 T LR 43 NDF R 1 V6 7% 21 4k (acid detergent fiber, ADF) i % 54, i i 23 #1 5 NDFD {775 #)
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KFR Y ENDFD, S AL AL T 4nDRE 5 5 55 10050 45 B 4R B, 5 2R T o A 00 55 9 765 % 418 s T4 6 000 A % 52
A RSN NDF D, g 25 77 i T R ) 0 38 S PR 4 I B iy 2 2%

1 MBEFE

1.1 RERERRE &

R AR A B S AR IE B B A RS 5 M [ A2 22 00 A 1) N S AG I NDF D, 1 TR B2, XoF Jir 128 %k
AT T E (I E) MEIEE (2 E) MR . Hrb, 454 5 37 2 (National Academies of Sciences,
Engineering, and Medicine, NASEM ) %4 J72 "k 25 T 34 Ff ] 552 0 (36 1), 45 Pl A 5 3% 43 B0 (0. 36 “F 298 REAR
BOFIARUE2Z  FEAR ZAEE) HAEA 3 K, B RS S H M E . IR S AR 0 5 A8 I X A9 a2 (a4 ) i T
W58 NDFD,, 15 NDF ADF 22 [ #4156 1 B A5 R A 2

I B R AR — 2 B (B0 R4 1) o R 5 058 i A6 R 2004 — 2024 4F- & £ 7E Journal of Dairy Science 1] - % F
) FEH A A A SCRR L T 46 5 o FE— 2D 0 R 1 AT 5 AT 1 55 NDF (ADF & i DL & NDF D, S0 59 SCRRAE T 1455
VB A B8 TR EOHE A 136 2) , B8 8 35 R A B (Gramineae) , & B (Leguminosae ) & K SR A HOF K 75 I 3631 16 Fh K
ROCF R 2R ] AOAC J7 #6460 4] 55 NDF F1 ADF & 4 o X T NDFD, A6 I, Horb 1355 6 JH A4S0 1%, 13 18 )
VELLAM L, 1R R AR Ak (B R dE AR UL 46 3) o b, Brunette K I 17 12,24 72,120 h R A B H K B 4
(Medicago sativa) NDF {5 1 2% | MR 4 SCHk 4 AL 55080 | A 58 R [l A BE 78 4R A5 T 1] 52 NDF D, L& BI R R* 35 5]
0.99, HAZE M1,

B kA AR RS (B TESE 2) S AS P B S 30 S I Bde o SRR TN S LT R X E A 18
By BRIV AR IRA T W 100y, BBIBVLE 45 1 5 6 4y, W Ik B ¥ (Sesbania cannabina) 10 4y, Fe i1 44 Gy S AT T
TRSh 48 hiF fb R K NDF Fl ADF & BRI (8 FRf8 bR WL 4 M1 5) . Horp NDF & ADF R GB/T 20806-2022 75
22O R R L K2 A R B DF A-1 78 53 A 20 B 28 20 e 00 A BEA TR . AR 4 Goering 55 T & 37
B 97 85, R 4R BE 54T T NDFD Kl .

1.2 NDFD, £ 2 4 % 7 ik

B AT AL H H0E 7 (% 1), B R P caret £ (Hadley Wickham) 43 1 NDF \ADF & i 5 NDF D, 2 [H] #] 3¢
P o 38 3 PEAG NDE D, 5 A [R] £F 4 41 53 %5 1 A0 58 5Tk B R ML A A8 B % K3 &R Journal of Dairy Science #
) A AR A5 AY 56 UE B4 R o NDF K ADF % 88 A AR #1155 NDFD,,, 71 F) F§ R " DescTools £, ( Andri Signorell,
2021) PEAT 5 SEIAE B9 A S ME 40 B, 345 B 52 &R B (coefficient of determination, R*) .— EUH:AH 5% £ % (concordance
correlation coefficient, CCC) .3 J7 1% 22 (mean squared error, MSE) | il il £ J5 #8 i% 2% (root mean square error of
prediction, RMSE) , 5 fiE A5 A1 G 1 (1 WA B2 o b o sE RA R IE 1, fQRBE AL A A . CCCBERIT 1,
AR TN 45 5 S PR A8 — 3. MSE 5 RMSE fE % /], 7 0 5% 78 % ofi g

2 GERESH

2.1 NDFD, 7 A

ik 4 Mt & B, NDF ADF & 5 5 NDFD /£ 76 AR G M (& 1 M 2) o 44 B ADF 2y 33. 8%~
43.8% ,NDF 4 51. 1% ~66. 6% B} ,NDFD, 35 #| 60 % NDF LA I (4 F 60. 8% NDF~67. 8% NDF) , Z 5 bl ADF
K NDF &t A Wi Fh i R . 8] i, NDFD,, K /N3 NDF #1 ADF & & 19 B AR W 8 K o 2§ NDFDy & T
60 % NDF B, £ 2 3 & 45 T 16 DM, H AU WoR , NDF D, & & 55 A9 4] 75 32 B2 RARRHA 5, 24 NDF Al
ADF & & Jy 58%DM Ml 35.5%DM I (% 2= &, rpr 2, [ Pr 48] $} 4 5 : NRC6F34) , NDFD, i5 3 5 K
(67.8%NDF)., 7 NASEM #4fs & v, 46 4= B ([ B 4] B 4 5 : NRC6F109)NDF D, 5 i (40. 1%0NDF ) , Ho 2 4F 4
RN T7.9DM, R LA 48 R & 15 I NDFD, 22 46 HA S 25200
2.2 @it NDF 4= ADF 7@ NDFD,,

2 4 F 3l ik NDF 5 ADF 15, 2 25 4k 28 48— A5 5 10 B ol sh W LA Ak W e, A 1l 5 08 o T T Ak
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%1 NASEM $if{H# ADF.NDF & £ X NDFD,,
Table 1 ADF, NDF content and NDFD,  in NASEM

= B A 4} i 5 kL4 B FRbEved: BRI TR 4E 48 h
International Feed name 214 ADF  £F4ENDF 1L NDFD,,
feed number (%DM)  (%DM) (%NDF)

NRC6F1 18 5 Alfalfa 33.9 42.9 49.1

NRC6F33 B ZEE A Cool season grass, mature 41.4 66.7 55.8

NRC6F34 V2R i Cool season grass, medium-mature 35.5 58.0 67.8

NRC6F89 ARG IRHE T 5 Grass and legume mixed hay 39.3 58.2 54.5

NRC6F84 ARIZIRFETE R K, 124 Grass and legume mixed hay, grass dominant, medium-mature 33.8 54.7 67.5

NRC6F86 AERFE T, 5N E, W Grass and legume mixed hay, legume dominant, mature 38.7 51.2 48.0

NRC6F91 R B K A Leguminous hay, immature 30.7 37.7 51.4

NRC6F92 SRR, 1 #, Leguminous hay, mature 37.2 46.6 43.4

NRC6F93 SRR, 3 Leguminous hay, medium-mature 32.1 41.1 52.4

NRC6F107 i 7T % Pea hay 32.0 43.4 58.5

NRC6F109 FE L Rice straw 62.0 43.0 48.2

NRC6F110 23 E Millet straw 75.0 50.0 43.2

NRC6F111  FKF5FF Corn stalks 70.8 46.7 49.3

NRC6F112 1 2 F5 Hulless oat straw 74.0 49.0 44. 4

NRC6F114 64T Peanut straw 37.9 45.8 40. 1

NRC6F131 — AP A R P Annual ryegrass, medium-mature 36.7 57.3 59.8

NRC6F127 AR MU B S Annual ryegrass, mature 42.7 66.8 55.9

NRC6F138 5 Y47 T # Sorghum green hay 38.8 63.0 60.8

NRC6F142 JRFFE Sudan grass 39.3 61.0 54.4

NRC6F 143 # 5% Soybean grass 31.3 40.3 50.5

NRC6F151 FFHE L Sudan grass, mature 41.6 65.8 55.8

NRC6F152 FhFEED 4 Sudan grass, medium-mature 36.9 54.6 56.7

NRCI6F164  /NERZZ T3 Triticale hay 38.3 60.0 63.7

NRCI6F176  /NAEFEFF Wheat straw 53.1 76.9 41.8

NRC16F18 FIFE I, WA Bermudagrass silage , mature 42.8 70. 8 52.3

NRC16F19 My AR, oh A Bermudagrass silage, medium-mature 39.0 64.1 63.5

NRCI16F35 Y ZEHH I Cool season grass silage 39.0 62.1 63.6

NRC16F52 TORFEFF, T, 7 H ¥R Comn stalks, silage, high dry matter 46.9 72.0 56. 2

NRC16F51 FOKRFEFF, BN MK+ Corn stalks, silage, low dry matter 44.8 66. 2 52.8

NRC16F90 O RIE I Grass and beans mixed silage 34.8 51.2 61.1

NRC16F88 AREIRFE I, 5 & Grass-legume mixed silage, legume-dominant 33.9 45.9 56.2

NRC16F95 BRI, 24 Leguminous forage silage , medium-mature 33.7 43.2 49.4

NRCI6F100  3EZE ¥ Foxtail millet silage 39.2 59.7 61.2

NRCI6F106  #e #F I, 134 Oat silage, medium-mature 38.8 57.4 54.1

NRCI16F108  HiZ 7t Pea silage 37.1 52.5 57.7

NRCI16F121  JKFE 7, 47 Rice silage with panicles 31.8 41.9 54. 2

NRCI6F130  —4F4: A BRI, 7134 Annual ryegrass silage, medium-mature 38.3 58.0 61.9

NRC16F135 i FH & e 75 I, A B4 Sorghum silage, immature 36. 4 56.7 58.5

NRCI6F136 ]I S I, i Sorghum silage , mature 39.2 61.6 63.6

NRC16F140  753FF#55 I Sudan grass silage 38.9 59.5 54.9

NRCI6F154  JRfhaidg i, sh 2 Sudan grass silage, medium-mature 39.0 60.7 64.6

NRCI16F165 /B Hi G iR #% 75 I Triticale and pea mixed silage 37.1 55.7 65.1

NRCI6F166 — /NEZEFHI, 34 Triticale silage, mature 37.2 58.6 58.5

NRC16F167  /NEBZEZFHN, 134 Triticale silage, medium-mature 34.8 52.2 57.5

NRCI6F174  /NEFHI, filif Wheat silage, heading stage 35.1 51.1 61.4

NRCI6F175  /NEZ# I Ak Wheat silage, plant 37.0 56. 6 59.0
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%2 ETF Journal of Dairy Science & & i) 3¢ T {i 5 NDF .ADF & = % NDFD,, 18 5% 3L
Table 2 Based on the Journal of Dairy Science, retrieve literature related to forage NDF, ADF content, and NDFD,

% —AE# First author & F2 i} 6] Publication time ¥ A B Forage
Oliver A L1 2004 BT 5 335 Alfalfa hay, sorghum silage
Dann H M"® 2008 B REAFSFER A F I Sorghum and sudan grass mixed silage
Kendall C"! 2009 INEFEFE O #EHF Wheat straw, alfalfa silage
Colombini S'! 2012 = B I Sorghum silage
Kammes K L' 2012 g H 0 0S5 Alfalfa silage, duck grass silage
Brunette T’ 2016 TR A P8 # I Mixed forage silage
Coblentz W K" 2013 HEH B Oat grass
Palmonari A'*/ 2016 B RARHA R Alfalfa, grass forage
Fustini M'*! 2017 1% T 5 Alfalfa hay
Brown A N'* 2018 AR JNBE KFE BT MR Ryegrass, rye, barley, hairy roots, clover
Lyons S E™ 2019 1) A 75 S 55 Sorghum grass
Krogstad K C'*" 2021 B g T2 /N RS FF Alfalfa hay, wheat straw
Farhad P K'*"/ 2023 R ED RER AT =R =0 E Ryegrass, fescue, red clover, white clover
Stypinski J D 2024 1% T 5 Alfalfa hay

%3 E T Journal of Dairy Science & 3 S #f 7 A~ [ {7 Z /) NDF . ADF & = & NDFD,,
Table 3 Forages NDF, ADF content, and NDFD,, in the Journal of Dairy Science

WiH P R 4T 4 NDF P P U A 2T 4 HPEVEURET 4E 48 h il AL =R
Item (%DM) ADF (%DM) NDFD,, (% NDF)

{8 Mean FrifE 25 SD Y118 Mean FrifE 25 SD Y115 Mean PR 2= SD

TR} Legume 41.25 3.96 30. 64 4.05 59.10 17.63
A H IR H#E Grasses and legume mixed forage 47.50 1.97 30. 49 1.59 73.15 4.11
RAF} Grasses 58. 36 5.91 37.25 5.48 59. 87 10. 63
UREE TR CEAE S AR SR OR DR R R T ROR A I OR A BOR I RARRE R R UNERFE M I e R

Mg NBRE KE BHEHT WARERE FFEE . Legume: alfalfa hay, alfalfa silage, red clover, white clover. Grasses and legume mixed forage:
sorghum and sudan grass mixed silage, mixed forage silage. Grasses: sorghum silage, wheat straw, duck grass silage, oat grass, ryegrass, rye, barley,

hairy roots, sorghum grass, fescue.

*4 LNMAEIIENDF.ADF & 2K NDFD,,
Table 4 Laboratory testing of NDF, ADF content, and NDFD,, in different forage samples

mH rpobE Uk T AT 4 A P 8 Uk 2F 2 PP PR AT 4 48 hiil AR
Item NDF (%DM) ADF (%DM) NDFD,, (% NDF)

#1{H Mean W22 SD #1185 Mean b2 SD #{H Mean baifE2E SD

B 5T Alfalfa silage 39.43 3.86 32.38 2.79 50. 82 2.85
B & T % Alfalfa hay 41.53 3.86 32.38 2.79 50. 82 2.85
[ 7% Sesbania 64.88 3.71 46. 34 2.23 44. 20 5.79
RGIR AT Grasses and legume mixed silage 56. 08 7.33 37.56 4.91 56. 87 10.17

EAEH IR ANSN T RS XY B AR TR ok BB IJE TS 0 s TR ok B AR SRTTIRC X G O R GIRAH I ok A BT
Jrili#eY . Alfalfa silage: from dairy farm of Inner Mongolia, Liaoning and Tianjin. Alfalfa hay: from Sifangshan farm of Heilongjiang. Sesbania: from

Jinxin farm of Shunyi, Beijing. Grasses and legume mixed silage: from Sifangshan farm of Heilongjiang.

-4k, 5 NDFD KR 5 IR R e R, 7 4 K & i N 20% DM I, NDFD 4 1] T i KAE (E 3) o [RIE, 2 2F
4 E A B 5 NDFD, WA 6 (RP=0.70) & T NDF Hl ADF ¥ 85 NDFD, 9 A 6P (R*=0.51; R°=0.56) .
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®5 FWEFZNEFHIEFMEEFR ADF.NDF & 2K NDFD,,
Table 5 ADF, NDF content and NDFD,; measured in the laboratory
A B ity MRVEVR A P EEVR R PR RS 448 h ] i Ao MRPEVEVR LT e P EVRRAR g PR 4E 48 h
Forage species ADF NDF ML NDFD,; || Forage species ADF NDF HIEE NDFD,;
(%DM) (%DM) (%NDF) (%DM) (%DM) (%NDF)
H # Sesban E 15 & I Alfalfa silage
1 47.28 61.48 36.79 22 27.47 34.56 56. 04
2 50. 50 64.39 36. 39 23 28.11 35.34 56. 16
3 45.33 59.50 40.12 24 27.67 34.38 59. 20
4 47.27 69.28 46.78 25 28.03 34.33 58. 28
5 44.04 62.88 46.25 26 33.52 40. 83 45.90
6 47.68 69. 20 41.69 27 33.51 41.05 45.79
7 43.73 62.63 49.98 28 31.29 38.67 48.08
8 45.99 69.77 51.94 29 32.08 39.33 47.67
9 43.56 67.28 51.15 30 32.43 41.26 51.88
10 48.01 62.38 40. 89 31 33.86 42.48 47.48
RIZIRA TN Grasses and legume mixed silage 32 31.83 40.08 51.01
11 43.25 62. 50 50. 20 33 31.30 39.73 52. 52
12 43.27 66.45 55.53 34 33.19 41.79 46.22
13 45.52 66.46 49.50 35 30. 31 37.94 50. 34
14 37.92 50. 00 46.33 36 29.95 35.62 47.89
15 37.22 55.83 54.91 37 29.07 38.29 61.08
16 35.08 59. 86 54.30 38 36.76 54.06 60. 28
17 32.21 50. 90 69. 84 B 48 T % Alfalfa hay
18 32.76 51.36 69. 86 39 37.18 47.80 45. 60
19 32.24 51.85 72.55 40 33.54 41.47 50. 03
20 36. 20 45.62 45.68 41 32.78 43.89 53.67
21 32.84 40. 00 49.81 42 30. 04 38.20 51.58
43 31.00 40.43 52.79
44 29.73 37.37 51.22
I, T A AR B R LR e R 0 AR AT . AT
Al 741k NDF (digested neutral detergent fiber, ANDF)=NDF X NDFD,, (1)
dNDF=(NDF —ADF)/NDF X 100 (2)
A AR 2 ARAAR 1R T4 5]
NDFD,=dNDF/NDF (3)
NDFD,=(NDF—ADF)/NDF*Xx 100 (4)

A AU B 458 5 NDF D, X NDF Xf 7] 3§ /6 NDF (ANDF) #4713 (AR 1), @t ND

2 ADF 45 2 2 £F

F
2 R Pk RS VA AT I AR ER 43 L Bk LA NDF BIVER B8 2F 4 5 & A5 BN AE T AL R A S (A 2) . mA Ak

A3,
2.3 NDFD,, il A & 7 3545

2.3.1 ETRUEE 1490 P56 3F 45 1 FhAH ¢ 4 52 NDF il ADF & &, F NDFD,, 358 8 8 gk 47 56 31F , 153 3|
NDFD it 5 AH 5 NDF D, 32 0 E (56 5E4E 1 P SCiik B 81 Bl ) 5 5 35 A1 6 (RP=0. 8868, P<C0. 0001, & 4) , F] FH
— PR S R B(CCC) WL R AT BGUE , HOA e MR 3] 0. 93(F6 6) o BB A XX T1FAl 1 % NDFD, B A5 & %

.

2.3.2 FETFIULLE 255871 XA X B f B0 E 7 T8 ORGSR A I 44 0y B 5 517 NDF |
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R6 EHTFIIEE 14 NDFD,, Tl £ 24 B 4 7 i
Table 6 The accuracy of the NDFDpredictive model based on validation set 1

T F £ 1 18] ) Linear regression R* (%) MSE CCC  Bias RMSEP
Item a b Pl P-value
IS UE4E 1t NDFD, vs. Bl NDFD, 5.26 0.89 0.0001 89 25.53  0.93 1.98 5.05

NDFD, in validation set 1 vs. NDFD,; predictive model

a: B Intercept; b: &3 Slope; R*: Il & £ #{ Determination coefficients; MSE: #J 77 i% 22 Mean square error; CCC: — Bk #] 5¢ & $ Correlation
coefficient of consistency ; Bias: 34 fff 22 o 455 70 T - 44 {6 (X 4B 09 A 43 LL , 675 3R 7R T 3 B Average deviation as a percentage of the model’ s
predicted mean (X-axis value) , with a negative sign indicating over prediction; RMSEP: T il] ¥ J5 #2 % 2 Predicted root mean square error. I [i] The

same below.
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o PR R S DMIASE™ . Mertens™" 3% F H B NDF 5 H R BURI % B 22 0] 77 46 15 M G O6 & i i al i
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