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The Model of Alfalfa Leaf Weight Estimation Based on the
Observation of Characteristic Parameters

TAO-Xue', SU De-rong'™
( Center for Grassland Ecology and Resources Research, Beijing Forestry University, Beijing, 100083, China)

Abstract: In the field growth experiment of alfalfa, it was such as low cost and simple operation to
estimate alfalfa leaf weight through the measurement of alfalfa agronomic traits, and the key was to make an
estimating model. This experiment obtained plant stem diameter parameters (1), plant height parameters (2)
and primary branch number of parameters (3) a total of three parameters as independent variables through
measurements of alfalfa agronomic traits, and regression estimating model was established and verified. The
results showed that stem diameter, plant height, branch number, and leaf weight to build models for
predicting the leaf weight, leaf weight and no significant correlation between plant height, branch number,
only the relationship between stem diameter was significantly, with thick stems to build models for predicting
the leaf weight: V' = —1.104 + 0. 632X . There was no significant difference by the stem diameter to
build models for predicting leaf weight of alfalfa between the measured leaf weight and the estimated leaf
weight. Therefore, the estimated model had a certain reliability to predict alfalfa leaf weight and this model

had important guiding significance the relationship between leaf weight and leaf protein content research in
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the future.
Keywords: Alfalfa; Characteristic parameters; Leaf weight; Stem diameter; Regression analysis;

Estimation model

LA E 18 (Medicago sativa LYWEN “WE 2 L7, BiaMMEss. BREEHAR. PP Em. EIRMI
G B REVD SR, CEBON “H-F-IE-HR” YFER hi) FERr E R e ' s
AR EAEY), Bz MR IR E AL )7, JCHR PRI T R X P, AR B 15 22 F A 2 A A
FAETEE, S GREEARBGRA A ECEE, R 22T 23 JF SR AT R e 52 348 v 1 A RO A2 5%
M AER- Ao B A R 77 BRIl BT VPN A MR I L RRA, I AORBEE HE SRR, LT iR
HERERE I CHEOR, EfE R R e O I TR — AN AT T 1), A A N L e R
i 1 A — T 4T kB 6

E NS0T ETE AR R TR Z O, AR TR, R REREEAE A S ERE
(AR 4y, TR S R AT T, O R R A R A AR E D . IR E R TN T TR
EfE AR A EERE S, RN EE k)l BT BRI S B XS E0H. BfEkE.
R O BOBCE R AR AR B S AR AR T R 5 B0, R TR R T T IZ N
DRI, 5 A A ) A AR Y ] DL SR S g vk e S AR, DS Sy TR 00 o s v 2 e 7
HERIAITE T .

AW EET AT INEE A KIERNE, UL EARRESEAE Ny B A B0 g Bk
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1.1 XIH AL

TR Hb e FELE RO B A iy SO K Uk 2 R g it (37° 52'N, 102° S1'ED, Zuhfr T Hl
BRI X R 2 TREM, R 1581m, ZHFBFKE 164.4mm, HEZ9MARES), R
£ 7. 8 By, FFEKE 1131.5~1508.7mm, HERE 3000h AL, MR FEEE, SFEHR
INF#A 3000 h LA E, TofE 150d LA B, SR 8°C, ZAFE-FHXEN 1.3 m/s, JEMA AN FiT 7
TSR, LA, AR SR,

1.2 K%t

NI BRI EF ALY N LR E TE (Medicago sativa L), wFi4: S5i (Phabulous), FKHKZ 3.7 2,
H AL e 57 IR R AR T RO 4R AL, 2012 4F 4 H 30 HAEFR, A T8, #Fh& 30kg/hm?, #HA 2cm,
1THE 22.5cm. TEEfE A2 B — AN/ XEIEE T R RS, SR SRR HER CEH R K &Y
IKEBRAF ML, FIE 16 mm, BE)E 0.4 mm, ki 3.0 L/h, #3kAHE 30 cm, WEEHATEE 90cm,
VR 30cm, REAN/NXATE 3 S HENT, | SRIRETER 4 1T E T, BN IO DMK, BT
FUETE B 223 H TR KER, EE/KKIE /K, iR 58 SeAT 48— 3 R0 /NX T AR 6.0m X 2.7m,
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=AESE, W3 3 ADNX, T 2014 4 7~8 HHHMTHE RS, EEEAFAEKNE, BAEER/N
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Y SRIGUERE A, Hdf S5 HUZH N T 24

1.3 MLn; A

FEELEE ALK BTN EE R 220 — RS T2 TE, & 5~7 Kill—
W FAVNXAE “S” TRIRBEHUEL 10 BB —BE T, B RNGE i 2 3 22 R b B KA, N
Fris CemDs FUERS R RO E R AR 32 22 22 B4R, A28 (mm): B 22K B EEL M
— KB ARE G NI B, RAGEH, BEHEBONAE, REEEERTE (g,

1.4 HIEAIE

FIH Excel 2010 #HAT IR, s it o pr A2, FIH SPSS 17.0 HEAT [ V4 73 47 FH 2 25 VA

B,
2 GR55R

2.1 REER
BT M o B ERSEN Gt ik 1 s, B EE KA, 22, .
IR ARG R, g 1 A, =ARHIE S (R MR R BBD 5 AR E A R
KAV, Hh 22 Bk IR R EOR
*1 BREEM BKE. 2RBEMTENSIHE
Table 1 Statistics of Alfalfa stem diameter, plant height, branch number, and weight per plant

IR E 2 N A3 HFE
Sampling frequency/IX Stem diameter/mm Height /cm Branch number/# Leaf weight/g
1 1.96 31.07 4.6 0.1670
1 1.96 31.33 4.7 0.1680
1 1.96 31.50 4.6 0.1623
2 1.94 39.50 5.7 0.1843
2 2.12 41.40 6.0 0.2154
2 2.24 42.75 6.2 0.2372
3 2.39 59.19 8.6 0.3347
3 2.33 58.32 8.2 0.3034
3 2.27 57.15 7.9 0.2869
4 2.61 66.10 8.4 0.6065
4 2.54 65.08 8.5 0.5530
4 2.50 64.82 8.6 0.5279
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5 2.96 69.63 9.3 0.6422
5 2.76 68.26 9.3 0.5601
5 2.65 67.13 9.2 0.5123
6 3.02 90.18 13.4 0.7194
6 3.00 85.47 12.5 0.8784
6 3.01 82.86 12.1 1.0114
12 ¢
.
y = 0.6335x - 1.1089 ¢
&8 ' R2=0.8974 A
i ‘56
2
T 94 |
5]
-]
0.0 1 1 1 J
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(a) ZESRHRMHEREIIR

1.2 ¢
*
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Ny
EC T
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Fig. 1 The correlation of alfalfa stem diameter, plant height, branch number and leaf weight per plant
3 2 WA, A0 B ORI 0 0 1B U 2R 508 Rk B 35 /KT, G PR iR 22308 B R 93 3 A 75. %0
99.2%, FIT L7 LSS 0 B BRIk = S Bz B2, B OGHEAT A0 A, R IEDA a5 SR LR 3. 3R 3
AL RSB BRI SR R, B S B BRI R E R Y =-1.104+0.632X (em, Z£H;
P<0.01),

*2 [EEEHEEMRE

Table 2 Regression constant significance test

il R IR ¢ Stat P-value
AL -0.979 0.278 -3.523 0.003
ZH 0.525 0.208 2.519 0.025
I3 B 0.016 0.051 0314 0.758
Pia 8.847E-5 0.009 0.010 0.992

x3 HIRSRBEFIHRSEREFEHE SN

Table 3 Regression constant significance test after eliminating branch number and plant height

it 2H AN AT ¢ Stat P-value
=1l -1.104 0.134 -8.251 0.000
Ei| 0.632 0.054 11.736 0.000

2.2 AFMAER FEE
FAVNXIREL 5 ¥R E TS, X E TS 2R S AT S, R T EE S5 TR A A R [m] )5 R
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SEBEAT HE, BTSSRI 4.
F4 SHERZEME. e ROREIIES

Table 4 Statistics of alfalfa stem diameter, plant height and branch number of five plants

BRI 2 B L
Sampling frequency/iX Stem diameter/mm Height /cm Branch number/F
1 1. 96 0. 1689 0. 1378
1 1.95 0. 1567 0. 1297
1 1. 96 0. 1638 0. 1335
2 2.30 0. 2464 0. 3522
2 2.37 0. 2589 0. 3907
2 2. 14 0.2182 0. 2466
3 2.27 0.2721 0. 3284
3 2.22 0.2703 0. 2965
3 2.32 0.3077 0. 3597
4 2.48 0. 4994 0. 4603
4 2.46 0. 5028 0.4514
4 2. 54 0. 5487 0. 4981
5 2.57 0. 4780 0.5210
5 2.54 0. 4645 0. 4994
5 2.74 0. 5509 0. 6296
6 2.98 1. 0374 0. 7812
6 3.03 1. 1443 0. 8097
6 3.01 0.9103 0. 7974

X i E A ST E AN G A HEAT EE X R A ¢ de e, SRR 5. iR 5 AR, SEAEE TR EH Sl
ESMNMEZ AR (P>0.05). mE 2 AT, BfE Al AR 4 0 it 3 5 S S AR AL 34 0
A, BEE SRR, B E AR AW, (H AR ST S BRI L, JCHORAE
AT, I 2 R ST B TG DML, X T e PR D i B 5 2R AR R R AU — R R &R
EMNZET RS ERECC R, BREE DT,
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Table 5 The ¢ test of the measured values, and the estimated values of alfalfa

| SEWIME i MIE
¥E 0.4555 0.4346
IR 0.2997 0.2168
B 0.946
¢ 0.751
P 0.463
1.2 .
. L J
o SCIM E .
0@— P
! P
H__ [}
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Fig.2 Comparisons of the measured leaf weight and the estimated leaf weight of alfalfa
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