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Abstract

[Objective] The aim was to explore the linear regression prediction model of different sowing
times and plant productivity, biological yields of forage sorghum in autumn idle land. [Method] To
different sowing times and plant productivity, biological yields of forage sorghum for regression
model analysis were simulated and compared by employing field plot experiment and linear re-
gression analysis. [Results] The results showed that the forage sorghum sowing times on plant
productivity and biological yields have important influence, and its plant productivity and biolog-
ical yields were decreased with the delay of sowing times. To construct the regression model be-
tween sowing times and plant productivity and biological yields, regression model of the single
fresh weight and sowing times is Jresh = 0.618 — 0.015x; model of the single dry weight and sowing
is Yhay = 0.184 - 0.005x x; model of the per unit area yield and sowing is yper = 29126.461 -
711.448x. Between July 23rd and August 30, the sowing times were delayed 1 d, and forage
sorghum plant fresh weight was reduced by 0.015 g on average, and the average plant dry weight
was reduced by 0.005 g, and the average grass yield was reduced by 711.448 kg/hm?2. [Conclusion]
This study has constructed the three regression model, which will provide theoretical support for
the production of Forage Sorghum in Autumn Idle Land.
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0.015x, BHTFESBPEHEHEEA y+ = 0.184 - 0.005x, A SHEHKEIHEEA yu =
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HTTREIF X G R BEAT 1 HOAL, RUFRAE[ 1016 =AM SRR BRIk R BT 1 A4, DS [11]6)
A HAREONFUR B BT, R AEVRIE, e k4% 7 BB . BHET, A XK IR FiE
FH e G0 155 Bk AR = D A AR ) 77 00 R BT 9 00 R DL - AN 9T LA 4 15 5 (Sorghum bicolor cv. Kang
No.4) AHERFRL, X376 301 5 18 F e G SRR AR 77 DRI AE ) = s R R IETT TRV, B AEBRSR K PR 0] FH v
GEA R R Bk A 7 0 LA B S 2R, 9 RK RS PR FH o 8 2 S (R A 5 RO 53

2. MM 575EE
2.1. KR

P AR RIS 4 (T B 8 AR B2 7 0F [ 5% 8 e R b 23 s ).
2.2. KBTS

2015 SEAETAGAT 5 T 283K X AR A HEAT AK IR FE i ) o SR R 8 . B8 A T b4l 37°58'32", &<
28 114°36'33", ik 56 m, SCHEEF], HiEA-TRE, HREJ I, A E, BT LpeiEL, i
HHURE & 1.73%, &R EGE 1.12 gke, WA 79.5 mg/ke, HAME 22.3 mg/ke, HAEH 113.9 mg/ke,
T3 pH M 7.2, BUAAEY NMEE, 7 H 20 HGK. $&R50% T 7 H 23 HIERSE — I ER, 5
7RI N ENE, FATE RS, RN 20 kg/hm?. BRIHL X A 56 MR 25 R AU I LS X S %R 1 %
BEAHE, 2015 4 5~10 AW 283X 6 A PR EAK O 125.1 mm. 39.9 mm. 215.7 mm. 217.7 mm.
157 mm. 24.6 mm, H 7 FHEEKIKA 26T 31°C. 34C. 32°C. 24°C. 18°C, HAFHRIMIKNA
6 Jv 6 B 5% 4K 4% 5H, HAFHEERIN 20%. 21%. 21%. 21%- 34%. 21%, HH
SEEJREMCUCN 33%- 34% 47%- 54%- 57%- 38%.

2.3. AT

MAHFEEERENEN: 7TH23H. 7H29H. 8 H6 H. 8 H14 H. 8 H22 H. 8 H 30 H%:
6 MbFE, 3 RELE, FHBENLIX AN, NXHEH 20 m* (7K 5 m. 178E 40 cm. 10 471X). &%
BT 5 mEkE, BEESEEN 1.00 5 Hk/hm*~1.05 Jikk/hm*.

2.4. EFEENIE

B RO B IR, N X BRIAT 5T Ja N EI 4 12.8 m? (B 8 47, 4 m/AT), WREREE. R
NXBEHLEX 3 AMEEAR, BENFEAR 10 £R, i 5 hnic, FREFEAEE S 5 B T8 XUER AL, IHE S 7KE 12%~13%
AR T, S R P ) S AL AR ) T R R R .
2.5. BIEAT SRR

R IGEHE K FH Microsoft Excel 2010 #4482, X H] IBM.SPSS.Statistics.v22 KT T4 H7 -
il B[ 12] 383 SPSS 22 1 H HARTE 1] ) 5 7 X6 % B A7 B i 4, A 2015 55 7 H 20 HoEH# A HEH ,
BB IMRIREE N 3, 9, 17, 25, 33, 41 (B47: d)” FJERET-S5RK R B o] s 2 sppk A 7= e AR
B ENARERY, A AS F% v R S B R 12] [13], i85l LSD T2 EILE:, s R
PL ““PHME + FrifEZE” RN
3. BRE S
3.1. BPSHABAASREKRE S HUREYFERNXR

A1 ONAKIR R T s e SR R B A R, BT (R 2), FEWIAH A OB T s G PR L
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Table 1. Different sowing times on plant productivity and yield of forage sorghum in autumn idle land

% 1. NEHEHXRE AR SR AME 5~ BNER

B #H 31 BRRA ST ER B
Ei A
A/H) HHfHE(d) (cm/BE) I 1| il ¥y
7123 3 210.33 0.5780 0.6110 0.5910 0.5933
7/29 9 201.00 0.5120 0.5050 0.4960 0.5043
8/6 17 171.67 0.3420 0.4520 0.4290 0.4077
£ E (g/8k)
8/14 25 91.33 0.2030 0.2110 0.1990 0.2043
8/22 33 61.55 0.1200 0.1300 0.1200 0.1228
8/30 41 41.00 0.0560 0.0610 0.0620 0.0597
723 3 210.33 0.1750 0.1810 0.1800 0.1787
729 9 201.00 0.1520 0.1520 0.1490 0.1510
8/6 17 171.67 0.0940 0.1290 0.1200 0.1143
TE@gHh)
8/14 25 91.33 0.0520 0.0540 0.0490 0.0517
8/22 33 61.55 0.0300 0.0300 0.0300 0.0312
8/30 41 41.00 0.0140 0.0160 0.0160 0.0153
723 3 210.33 27327.85 27136.67 27794.92 27419.82
7/29 9 201.00 22921.72 22929.43 23377.38 23076.17
8/6 17 171.67 18738.16 19860.86 19366.43 19321.82
728 (kg/hm?)
8/14 25 91.33 8038.23 7890.14 7464.50 7797.62
8/22 33 61.55 4767.20 4761.10 4568.93 4699.08
8/30 41 41.00 2211.25 2346.23 2358.71 2305.40

Table 2. Tests of Between-Subjects effects
= 2. EREMN AL

ARG E (g/BR) BBRTH (g/%) FE& (kg/hm’)
b3 ¥ F Sig. ¥ F Sig. 2y F Sig.
£7:3:1] 0.142 259.213 0.000 0.014 257.522 0.000 331479896.303 2959.174 0.000
#EHE  0.001 1.932 0.195 8.550E-05 1.608 0.248 47356.623 0.423 0.666
Rz 0.001 5.317E-05 112017.725

HTES %70 F A %8 259.213. 257.522. 2959.174, & F1H(Sig.)¥I 2~ 0.000 (B P < 0.01), ZE 7K
2, AN [F) R AR e R A S AR e e B AR B R o T 2E P9 (R ) I A R R
PREEE . Bk T2 5 57 1 F(Sig)E 7054 1.932 (Sig. = 0.195 > 0.05). 1.608 (Sig. = 0.248 > 0.05). 0.423
(Sig. = 0.666 > 0.05), Z= A L3, BN ARG HAH OC S% A48 i) B b s ™1, ekl 1 158 FH s e ) iR 22
LRI 3), RS AR A P e R s R B . SRR T SR ARG R 50 ) —0.983 . —0.977
M—-0.977, ¥IRFAHNK, ZRWEE, RN HEEH SRR AE S 8= R R 28T
Fetady, HEHBHIMXRTa%Y).
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3.2. BHIMRABRAASREKESHE BN

3.2.1. FEHERAXEAAMEREKE =R

B2 4 n] L, AKIA HE PR FH v AN TR 48 3 00 Bk AR D B PR SRR BRI T By, bk i R ey
0.5933 g/kk[%F] 0.0597 g/tk, HEAPRT HEH 0.1787 g/kk %3] 0.0153g/kk, £ LA 7 A 23 HIEFAIALHE Ayxt
HR, PR IR A 15.00%~89.95%, LR E FEIE N 15.48%~91.40%. 7 H 23 H &M AR )
K, HERREEE S AR T E S BN 0.0597 g/ibk. 0.1787 g/ifk, S5ILAMAS SR SRR A I b2 T
B3, 8 A 30 HAEF B HMEA = Jtme/l, H A pkEFE 55 00597 g/tk, 57 H 23 H. 7H29H. 8 H 6
H.8H 14 H. 8 H 22 #EM AR EEHEANLL, T34k H 2 PR 45 AR KN 89.95%. 88.18. 85.36%-
70.81%- 51.40%, FHHMRTHECHN 00153 gk, 57H23H. 7H29H. 8 H6 H. 8 H14 H. 8 A
22 R BT EAR LG, PR AR B PR 45 AR 91.40%. 89.85%. 86.61%- 70.28%. 50.74%,
WK N ) FH v S B R AN TR, TR ARG EE AT R, ASRE 2 1 m G ik AR = I

Ko
Table 3. Correlations
3. ERMER
FBREEE BRTE FHE=R
Pearson FH3% {4 —0.983" -0.977" -0.977"
B B CRN) 0.000 0.000 0.000
N 18 18 18

e R BRGNS 0.01 1, AHSCIE RS B 1.

Table 4. Result comparisons of sowing times on plant productivity of forage sorghum in autumn idle land

F 4. MFAARSRIEBANE BRE D RHEREE

I 7H23H 7H29H 8H6H 814 H 8H22H
Ei77 Hh BRER
(A/8) () BE) (%) BE) (%) RE) (%) RE) (%) RE) (%)
7/23 3 0.5933 £0.0166 aA
8/6 9 0.5043 £0.0080 bB 0.0890" 15
gy 814 17 0.4077 £0.0580 cC 0.1856" 31.29 0.0967" 19.17
@) 8oy 25 0.2043 £0.0061 dD 0.3890° 65.57 0.3000° 59.49 0.2033" 49.87
8/30 33 0.1233 £0.0058 ¢E 0.4700" 79.31 0.3810" 75.66 0.2843" 69.87 0.0810" 39.91
723 41 0.0597 £0.0032 fF 0.5337" 89.95 0.4447" 88.18 0.3480" 85.36 0.1447" 70.81 0.0637" 51.40
7/23 3 0.1787 +0.0032 aA
8/6 9 0.1510 £0.0017 bB 0.0277" 15.48
Fm 81417 0.1143 £0.0182 cC 0.0643" 36 0.0367" 24.28
@® g2 25 0.0517 £0.0025 dD 0.1270" 71.07 0.0993" 65.78 0.0627" 54.83
830 33 0.0300 £0.0000 eE 0.1487° 82.54 0.1210° 79.36 0.0843" 72.77 0.0217" 39.66
723 41 0.0153 £0.0012 fF 0.1633" 91.4 0.1357" 89.85 0.0990° 86.61 0.0363" 70.28 0.0147" 50.74

W 1 B RMSRM AR, NEMREERSHEE 0.05 A1 0.01 KT, FRHEREERAEE, RZEFH. 2. *HEEREEMEK
FH0.05. T
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3.2.2. BENARBSREM~ENTN

5 TRUEH, FEIEH s RAY e B A EER W, KNET7H23 0. 7H29H. 8 H 6
H. 8 H 14 H. 8 A 22 H. 8 A 30 HFEM K=K KN 27,419.82 kg/hm®, 23,076.17 kg/hm*. 19,321.82
kg/hm®. 7797.62 kg/hm*. 4699.08 kg/hm*. 2305.40 kg/hm®, # W53 . 7 A 23 HI&F A&7 B,
HAFR=RIAH] T 27,419.82 kg/hm?, 5 HARSAME IR B ML, (-7 1R A 15.84%~91.59%. 8 H 30
H¥EM gAY Bk, HTHE7 BT 230540 kg/hm?, 57 H23 H. 7H29H. 8 H6 H. 8 H 14
H. 8 H 22 #EAI A=A LE, = 45 BAK N 91.59%. 90.01%- 88.07%. 70.90%- 50.94%. 3 HHFHHE
FRK PR) R FH v AN B R o e

33, BASHABRAASREKE~H, EW-EELKDIERNELREIH

FRAE 0 75 109 B 7 B A S (2 1), R FH SPSS 22 A2 0 F e S Bk 2E 72 7. AR ) 4
HREOS (B Do HBOSEIRTOUE T e e A SR S B L bR T S R R I G RS AR 1
KFZ, A HLEYERNABA Y = a+ bX BT /0. 2N, Y WA ms =i, X O s i A i 41
av b NFEAERE SRR

RAEE 1 ARGk, SR SPSS22 A Lot [ml AR AL X BK PR FH 4 FH i SR AR AR 72 ). AR 5 %
HA R R IEATIAGE 6)0 FHEE 6 AN 25 S m] 0, FEHA S = & (1 [B] 584 28 Durbin-Watson
o6, PRAREFEE. FARRTE S DW ES AN 2.226 =2, 1.901 =2 52364 =2, Uik ZE 2 (AL T
M7, eI RPERIE M IR ) Rk B SRR AR T E SRR, R SR R
SN R e =0.983R+ =0.978.R« =0.977, HepksE RE 5N R s = 0.966.R*+ =0.956.R*» = 0.955,
A (B YA ASE Y () FROMIAE 5 SE BRI AR s, 3OS RN AT s 2 AR ) B2 A 5S, F o = 214.989,
F+ =161.900, F « =159.997, & H(Sig.)¥ N 0.000 <0.01, %= FHM 5%, 2050 FHm g i rkd - 1.
PR A2 8 1 B R OE R # ).

7 7 AT, A BRI /B ¢ ke, BOPREEE . AR I B0 R A HE Y AR AR
AL REU(B) 737 8—0.015. —0.005 5-711.448, E3#{H Sig. = 0.000 < 0.01, Z=FHA%| T EZ K,
F 1% ZHORE B b f R B PR ) v SR R AR 7 ) SR A B SRR )G R PRI RS
T R R I SR AR SRR R, o, RORREE SRR AR § @
=0.618 — 0.015x, HFFETEGFHFHARIFENEBAL 9+ = 0.184 — 0.005x, AL AT 5= 5 5 81 A5
BEAA § v =29126.461 — 711.448x. HIIX 3 MEAIATAI, 767 H 23 HE 8 H 30 HIEM®HEE 14, 1

Table 5. Result comparisons of sowing times on biological yield of forage sorghum in autumn idle land

F 5. MAAARSRIRBANEY 8 RHERIEE

B3] 7H23H 7H29H 8H6H 8H14H 8H22H
g TETE(kg/hm’)
(H/H) ) ™) (%) @) (%) G (%) ) (%) BT (%)

7/23 3 27419.82 +338.63 aA

8/6 9  23076.17 +260.88 bB 4343.64" 15.84

8/14 17 19321.82 +£562.68 cC 8098.00° 29.53 375436° 16.27

8/22 25 7797.62 +297.84 dD 19622.19" 71.56 15278.55" 66.21 11524.20" 59.64

8/30 33 4699.08 =112.75 eE 22720.74° 82.86 18377.10° 79.64 14622.74" 75.68 3098.54" 39.95

723 41 230540 +81.77 fF 25114.42° 91.59 20770.78" 90.01 17016.42" 88.07 5492.23" 70.90 2393.68" 50.94
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Figure 1. The scatter graph of sowing times on plant productivity and yield
of forage sorghum
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Table 6. ANOVA, Coefficients and Durbin-Watson (U)
< 6. HAFEREN . HEFRHES Durbin-Watson (U)fE

i ks SEHa df b2y F Sig. R R’ DW
EP=| 0.692 2 0.346 214989 0000 0983 0966 2226
S (g/FF) BxE 0.024 15 0.002
Bt 0.716 17
EP=| 0.066 2 0.033 161900  0.000 0978 0956  1.901
FH(g/HF) BxE 0.003 15 0.000
Mt 0.069 17

)] 1,584,346,527.90 2 792,173,263.95 159.997  0.000 0977 0955 2364
2B (kg/hm?) B 74,267,844.11 15 4,951,189.61
Bt 1,658,614,372.01 17

Table 7. Regression coefficient and its significant analysis (t-test)

F 7. EEARKEHEZEM S ML)

E| 2 LY FRUERE

i kil t Sig.
B SE. beta

(BR) 0.618 0.029 21.083 0.000
(f;i;) B SE -0.015 0.001 -0.983 —20.727 0.000
' 0.007 0.012 0.029 0.619 0.545
BB) 0.184 0.010 17.586 0.000
(;;i g3 GE= g -0.005 0.000 -0.977 -17.986 0.000
#H 0.002 0.004 0.030 0.546 0.593
BB) 29126.461 1626.462 17.908 0.000
7= & (kg/hm?) EsRE —711.448 39.772 -0.977 -17.888 0.000
' 77.206 642.339 0.007 0.120 0.906

FH o SR I B AR A E P38 0.015 g, FALRR T S EIR /> 0.005 g, HLPESF Y80 711.448 kg/hm?, X 5L
Mgl REAR— (K 2).

4. & 51118
4.1. FAf TR A BFA A SREYEENFD

4.1.1. BATA T BAAXHA A SR EKE = HF

K PR FH 6] P e S B R A P B R IR BB LR R BRI AR ke A . BKIA FUA A e e B R
HME, FEAERMOCRREERA L, A AEUREC, BRI RN B A R AR IRFR R,
AR, ARG, W AN R, EREN. EfkETTH, T 7 H 23
H.7H29H. 8 H6 H. 8 H14 H. 8 422 H. 8 H 30 HIFMAFRE KN 210.33 cm. 201.00 cm.
171.67 cm. 91.33 cm. 61.55 cm. 41.00 cm. A5 T 7 F 23 HEEFIERE ™ R, HBHKRERS
BT E A2 B8 0.0597 g/Fk 0.1787 g/kk, 1M 8 A 30 HIRF sk A = i/, FLBpREEsE . kT 5
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Figure 2. Comparison of between measured and predicted of sowing times
on plant productivity and yield of forage sorghum in autumn idle land

B 2. FRIBHXRABERSREKREST, BFsTERTUNER
EEag

I AIFEN 0.0597 g/bk. 0.0153 g/fk. HIMAT UL, 3% 12 B ORBK IR FH G e S A A IR A o B B S A
ST, A RRHER AR &R, e i fe ik 54 i CR PO B A P e = R U BT B, N5k v
FEEA

4.1.2. @A T HBHXRABEARASRETENRIT

TR AR A P EEH AR, AEZM. HFFERARE, o FUMEREX B8R, KL mA
B, MDA SR AT o BRI AR AR R S R AR, A E R . AR AR, X
T A PR IR At . ARIGHI U 45 SR, SR AK N H v s AR e 2 B B, RN 7
H 23 Q&R AEY - B s, S Eik 27,419.82 kg/hm?, 5HAN SRR A HEL, 1R N
15.84%~91.59%. 8 H 30 HAFFIIEY = BiRfk, HTHEHA 230540 kg/hm®, 57 H 23 H. 7H
29H. 8 He H. 8 14 H. 8 H 22 HIFEFM B/ MHEL, Ik FEEIRINY 91.59%. 90.01%. 88.07%-
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70.90%- 50.94%. HHULAT WL, FK IR E A% ARG 1a ) s S AR K B O B RIS, TR m SRz I H 1Y
B E 56 AL, AR R H IR, e Emik, XE5AOM[14]. BBREE1S] E & m R
KPR B IR 7T 45 A — 2.

4.2. HETRASHARRAASRE~EHEFER

FK PR EE ] FH v SR R AR 72 00 AR YR I RO HEIR BRI B TR A . 2B R N HE 4 FH v
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