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1.2 WMEAE
1.2.1  F8igdi HmEME 058 TR, KA Yk
J© G, R BRBE R 40 cm, FTHE 4 65 emo TE K HIFH
PEHEET  BEVLECE , %R 10 £,

F220r EA4MNESA2LAEIHA29H,ER
4 RKB—WEE, EXR B Sem, HE-MEH SR
B AGFTEANES-ENE N EES%ST.%
Kt THZYEEIN K. BHTHEREYE N—
B, NERARZLWMUBAMICH1ZE 2% 3
EAZXZBELFENH T FRER 10203
M4 nt, HEKMERBENR) . W A g
OB RO T LB 105 CHAAE 30 min /5,
BREBZSCHRTEEE . REFH O EER
BEMBGT40 ER)HEFERMZ,
1.2.2 #HMz WEAZEASE . EHTHEREME
1 LATBE. i FIPL K E & 1 (2300 Kjeltec Analyz-
er Unit, Foss Tecator) M EHEAH ST R, FHEE par
- 1281 2 H 3 € # & it (Bomb Calorimeter) il iE 2
BE(CE). MHARZH - BECHWRAENL
EWASTY RN LR, BOEESRENEN S
#8 De Boever(1986) il & A #L#17 4 % (IVDOMD) —
SCH) W S R B AT Bk B B S TR R (1991) T 2% B ik
WA T R R B gy k13,

B FH 1965 8 ARC 24t/ 7 2 B L Ak -

ME = GE x IVDMD x 0.815

AP, ME RCHEE; GE N E8E; IVDMD R k519
BHEE,

AXFREHFAEZE o Lok B B,
WA IR SH 8L,
1.2.3 #ESH  SPSSI3.0 HITH T AMEN
7 7% 517 (one — way ANOVA) ,Excel 1EE . E4 4
B=1ZXFYR 2 54 YB+3ZEYHE +4 X4
W HHEEHTE SR L E RS AR

Biomass

ALY R =-ZEYR +HAEYE  EHAY
B+ ERADE + ElEE. b LEYE = 1T
YR+ FREYR, ZHEASE=-(1 28X
HEEx1 ZAEYR 2 EHBEASTE X2 EX4EY
B+3ENMEATE 3 Z4YE +4XHREQS
Ex4E4Y8)/EEYE x100;HHESER S ]t
BEFERLE B EXPEFLGM AFEEA SR
= (ZEHEAER xEEPR + HHEASE xH
YR+ GHHEASTExEHAYE + BHER
OB xHEtYE + BEAEASExEEOE
PE)ETFSYR x100: 0 FHAES SR = (F5FF
HEAARxHEHHEOSE + HEHEA S E x
AR/ EEYR x 100, Z.0 RO
HUEETEFLAAAEZEASHETBEF X B PA
EOZEELNMHAENT, £ o #EHFomER
WETEFERERASTETEF X, BXPHEE
EIEHRRAME. K— 2B, EXEEALR
= FRIEOEE x B AP E/he®, EXRTHE
TYELRE - EECEx B EEPR /i, X
RiffeEE R = ERBRE x M EEY B /b’ B4
W7 & (kg/hm®) = 38 462 $k/hm® x B k> & (g/
¥k) /1000

2 HREaMH

2.1 4$BERKBEKEDENS

EHERBEREETRFR B EEY RS
SUBOE LR EERKBER BEH=BEHT
BAAFESLABEEIORA U HFITEK
. BRI 175 . BEHEBAWSEN
67 531 kg, i Wi P8, M LAY E XYM, 9 A 4H
KR TRAE AGSHERREE B LEYRE
#THRE.
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Fig.1 The dynamics of overground biomass of corn at growing period
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2.2 BERDE
221 mEa4¥E EXZEMHEEASTESAEG
SWE2 R EERPER, ZHHEAYER
B, EETYE. ZHEASEHHET 42,0
SEAFRER FRZELHBHE . HAHES
SREYE T 4%, BAMERS5.87%. BB RHER
14.96% AERSHHEE.HAFANTELHER
TEEFHX IV EEASEHEMRT LEY
Ko

EREBEREH S EHBEASESNSDHE
IR ERDNER , EXEI M HEHEQASE
BEREEBT R EEXEIHER,.HAH
SRBEE . BEEZXAT 13.19%, EEHETL
wAN A HEATEKARE, B 8% LS.
ERPRERETFERERPHLEESTBIIF
oM HERE S B > X BMERKBPATE, B
PEEZNLFHREBXKTE, A8 A25H%9A
0B, EFEEONSED 6. 260 K E
4.03% FANHEEASEH 108192 E 7.15%, 9
A4BUE FRHED SBRREEES.
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Fig.2 Spatial dynamics of crude protein content in stem and leaf
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WIERFFRE, FHRETRE, EHME, XM

BABETHLRBESHNET , HKEFR., %
BRHEAERK, KAPESEELRFREML,
WO K Bimt > it > 25 > RS B RS AL SR AL AT R
AFEEHENAEEAME, BHFAHMARSY
63%PERE 53% , A MIELEH 2% % 53%,
R MRS R, 90 4 A, BHOBLEERR
53.04%, BEOARP FRNELERE THIHE
L%,

BLE r1(%)
Crude protein
(= oo
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Fig.3 The dynamics of crude protein content in organs

and straws of corn
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Fig.4 The temporal and spatial dynamics of digestibility

in vitro in stem and leaf
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Fig.5 The dynamics of dry matter digestibility in vitro

in organs and straws of corn
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Fig.6 Spatial dynamics of metaholic energy value of stem and leaf

EXEBEREF L REEHSWE 7 B
ALBEERPHER, EXENEE R ZE & %
R.EPEFEE. FETRBEEONTF S HLE
B FEMHE A MGER 8.6 MI/kg (B2
7.2 MI/kg, KB IHBE R 10.4 MI/kg BB E 7.5
Miskgo 9 H 24 B, B BB EEE R 7.09 MI/kg,
BB LA AR ERREEX TR,
224 2RBRERFT TERTFHALE . RH#
#E¥F FAHBEALBIAWES IR, MBER
HWER, EXNEEQSBEREH A S, GEK
THR&%, BEALERSHEREFAIHA I, Het
ERIERM AL E /4 ER. Fitnt i 45
EX.BADAKE 704 kg HEA,

EXTHEAETYESEHEME 9 B, BEE
KEMER, EXNAIELTYRRECEZSHAS,

ERTHES. THETYRESEHHEREEI A
4H. WBERRFEEY, AXRR R, #
BREHREKR, BAWARETHGTY RS
7 802 kgo
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Fig.7 The dynamics of metabolic energy value in organs
and straws of overground part of com
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Fig.8 The dynamics of total crude protein of corn
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Fig.9 The dynamics of total digestible DM of com

ERAHEES RIS IE 10 BrR, B4 K HE
Ek, EXNRBESEEEZH NS GETHE
. AOAIBXATEEME, EHAEKLHKE
X, BBl KGRSO 88 107 374 MJ,

BUEBR EERFIMEFAZEANRAR
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L EKM LB HANTYR LR SRR
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Fig.10 The dynamics of total metabolic energy value of com

MEEAKPZER BHFMHEASE . HLE.
RFGEHETHREE, #_TFLRENRE, EH
BRE, A5 IREHEHER A
2.3 EBEXEFOFA

F 1~ 83 RHTRKE 1% B 25 18] 19 A BE 7 1
TR, ZRTARASEAMBEAERENE
b, MEAL1.2.1 PABEMT &, AN OB
HTASBEAMTEANEY A=1XEH B=2EH
+3Z%A +4ZH C=3%EMN +42£H . D=4 X,
BEREHEBIRI~-FRIPHRE. RPERTH
HHrE-gmERRIMER.

%1 EXRFoEFR.AZACERRBEALN

Table 1  Yield of different straw layers, crude protein concentration and total crude protein

a4 FRAHES
Straw Yield and 08-25 08 - 30 09-04 09-09 09 - 14 09-19 09-24 09-29
layers Crude protein
P& Vield (kg/hm?) 893 1085 1198 1116 1175 1077 826 911
A HEH Crude protein (%) 5.07 4.79 3.90 4.06 3.81 3.72 3.63 3.80
HEARE
4 2 47 45 45
Total crude protein (kg/hm®) 5 8 o % %
78 Yield (kg/hm®) 3583 3229 3451 3177 2724 2668 2692 2437
B HEH Crude protein (%) 7.39 7.00 6.20 5.88 5.85 5.70 5.18 5.26
HEASE
214 187 1
Total erade protein (kg/he®) 265 226 8 159 152 39 128
=8’ Yield (kg/hm®) 2118 1794 1797 1783 1382 1375 1588 1284
c #EH Crude protein (%) 8.21 7.69 6.92 6.28 6.49 6.29 5.47 5.78
HEAE#
174 138 124 112 74
Total crude protein (kg/hm?) %0 87 &
7= Yield (kg/hm®) 765 565 529 687 389 370 523 393
D #EE Crude protein (%) 8.74 7.90 6.81 5.44 6.40 6.34 5.81 5.48
HEoSR 67 45 36 37 25 23 30 2

Total crude protein ( kg/hm?)

1AL AR E TR, A BAEER S
BRHEOSBEHETHGS HiMEIA 4H
AR, bR B oK & BB K, A RE A R fs AT, B o]
9 A 24 BBRREX FIARF. H1 ZHH>&
K AEHIRGUE I AMHEASEYKET 4%,
ZHBAR EHBREERK, HEH47KA 1
EOSESNEE BELE AEASEER, BE
ZHEBYHEAFRER EEOEERME. WNEE
BEEMFKEEKMERHESER TMART 1 £
HEAEMEESBREA

BEE R A, BB AS TR AR
W RAMLTYEGR(RHESR)IETR

fa% {ERTHIZE O A 24 B AR FPR =B KR EH &
KRR FAREFF, HULATE 9 A 24 BWHEX, A
RFEF. B8, WEE & K, TP i
AR 50% W L, B 1E K HWOREF (9 A 29
BY(R%2), RFERRE, EFRXHERKIMNANL T
Mi/kgo BB 1 EMEEOSEME AX=ZMA
A ER A FE B B EDRE, 7E KR RLEOIR A
BRAPLHEEFRBTUREREERNTE,
S5 e FFHMEES . HAR REERARR
B A, TR AR & R AR AR, B
W TR RE, A T8 5 &P LR
& R R & w0 R B A #
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R2 EARASEFRGEULERTHULTORERE
Table 2 Yield of different straw layers, digestibility, and digestible DM of comn

wBHaR s
Straw RERLE 08-25  08-30  09-04  09-09  09-14  09—19  (9-24  09-29
Yield and digestibility
layers
78 Yield (kg/hm?) 893 1085 1198 1116 1175 1077 826 911
A k5% IVDMD (%) 59.87 62.07 62.58 56.00 57.39 52.14 51.09 51.89
a1k DM B
534 673 750 625 674
Digestible DM (kg/hm?) 362 42 413
7=#& Yield (kg/hm?) 3583 3229 3451 N7 2724 2668 2692 2437
B HhShHALE TVDMD (%) 60.30 61.63 62.65 58.96 58.45 54.81 52.95 53.42
" H i DM B
2161 1990 2162 1873 15 14
Digestible DM (kg/hm?) 92 1462 2 1302
=8 Yield (kg/hm?) 2118 1794 1797 1783 1382 1375 1588 1284
c st A% IVOMD (%) 60.12 60.88 61.30 57.86 58.22 54.29 52.97 53.22
n 1k DM &
1273 1092 1102 1031 805 747 1
Digestible DM (kg/hm?) u o3
P8 Yield (kg/hm®) 765 565 529 687 389 370 523 393
b &S IVDMD (%) 60.06 57.87 59.91 55.55 56.41 52.07 51.70 52.32
Al 4L DM B
459 327 317 382 220
Digestible DM (kg/hm?) 193 m 205
®3 EAGFLE-RASGERREIE
Table 3 Yield of different maize straw layer, metabolic energy, and total metabolic energy
BHARE . .
Straw . FE&’M}{E@ 08-25 08-30 09-04 09-09 09-14 09-19 09-24 (9-29
Yield and metabolic energy
layers
=& Yield (kg/hm?) 893 1085 1198 1116 1175 1077 826 91l
A I8 82 Metabolic energy (MJ/kg) 7.86 8.18 8.23 7.26 7.52 6.80 6.60 6.81
RBt a8
7019 8873 3 8829
Total metabolic energy (MJ/hm?) 9858 8095 7 5449 6208
PR Yield (kg/hm’) 3583 3229 3451 3177 2724 2668 2692 2437
B LB BE Metabolic energy ( MJ/kg) 8.15 8.34 8.46 7.92 7.83 7.30 7.00 7.15
HBELE
29192 26929 29185 25155 1314 5 174
Total metabolic energy (MJ/hm?) 2 19487 18853 38
7 ® Yield (kg/hm?) 2118 1794 1797 1783 1382 1375 1588 1284
¢ fLiBf8E Metabolic energy (M)/kg) 8.16 8.32 8.32 7.81 7.79 7.25 7.00 7.11
e 1 =8 s
17272 14926 149 13915 1 1119 9132
Total metabolic energy (MJ/hm?) 46 0763 9976 t
Pt Yield (kg/hm®) 765 565 529 687 389 370 523 393
D {8 8E Metabolic energy (MJ/kg) 8.17 7.92 8.11 7.45 7.53 6.89 6.81 6.95
Rigee i
6245 4475 4292 5121 931 27,
Total metabolic energy ( MJ/hm®) 3 2550 3366 »
3 & B ZBAETMARXTE, PHSELFEMAAER K
=R ()

BAKHMER, EXE M BEHEATR.H
HERRHES BEFEREETFR, EXHK
Wt AT EB SRR T 4%, HHFFPEET
BB E B EIEAL T > %8> 8 >

FEHURAGML PR G0t > 0> ZE> %
WOERMEAREMMNBATE, B SEHAEER
MBS EFREENITFSHARNHER, ¥
MRBEREEER TR BEE HAKRER
friEs T E L EHREK,
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H30H

90 24 BUBMESE 137 R)ERFR R XD
BK. BT R 0 B A, 0 R 8 R,
WEERFERNERK AEATE RN 4.03%, K
S TYRMAER 53.04%, LB AEDN 7.09 M) ke
SAIR(BHESE I X)EXBEOLERRN
704 kg/hm®,9 H 4 H(EFEH 117 X) EXTHL
FHER SR EES R, 25K 7 802 kg/hm” A
107 374 Mi/hnd® . FRLBHRERHE , ZE8F B =
HE,EXNEBREHNEIHIHA~-9A9IHZ
Al .

EFERFRWELUGE, EXTHRNF EHEHS
IRERRR2UREREERNTEE, B, ™
¥ TFREERBE, HATHH A b LEIEFE
I REHRRHEH,

4 3 ®

EERFALHEKBOOE, BHOEFRIT
BRAMEEE EREHERTHRAR, BS5KE
NP EAERRERMER, FEREEY
EFRATREHMEE., R, 8 FTHEFHEH
EENK CHEE MR ERE AR, &
RERFNEYEEERKERELRBTE ., ZEERK
#etE 10 A1 AR BHREXERNECLTHR
ME. AFXF,98 90, B4FEXREAEASE
HS5.7%, FYHHEMLERNSI.6%, RHEN 7.4
Mi/kg. BCBSHUIR I ER B LI KB FHR KM,
HEASREE T4 EKRERETRAGHRTLI=E
Buismia k! B AEASERFMAEE
KR EHN—TEREENR R EEXEFES
B EXHFEBEREIHBEA . FHRERLERH,
B, EEAFENERZAM—INE. A%F
N EBEARBRAREXRE &0 KEHE,
BHEAM FREREMERKRBEREE, BRAN,F
EHEMEER, BNARK, 2ERHAEanR
%, BibbSh HERTHRIEMERRERTZR,
XEEMOABES  BEEREOMN, RIFER
B RELREEREK, At TFEZSEE LR
ZEMREELENER, AHRP HEARER
AEHBOAIH, MAHEETYHREEREMNAHE
R AN EERZHNOA 48, EHES
EREGBRANNE, THANTYESEARR
Bagtl st R R HEQRHBHER
HASHNEMEABATHWAE, SRERR %,
B RAN L ERE RGN, KRBT RTE
9 4H i, ERRERARE K, BHLERH

B AOHEN TYGERERK . FENTHREER
HERE, g&5ER=/FE, YWEEREIE
Het, RN EIOA4HEIAIHZME, I
B R KA FREEM Y, MR A LARINER RS 1/
4 3 E] .

MERREE EXLHERRARFTH, L
THEFLAERMNEEAEAN SR, THEQR
SRIRGEAEERNMENXE. DEEMEH
B ARST Y REELRE AKX T ARETE
40% ~50% 21,7 8 AP 9 A KMEXE 30% ~
40% 2 [E (2004 4E)U7, WEEAR X FW B, EXFE
TSR TEERLEE, ERBHNTEEN
FAXRBBRANBHEEAZAHESIE. WFEX
A RS BAR R, 7T LUE o B LU 2R
(B RF,

B, 7T LA, 6F % AR R F T E R A
BEREMER, EREF TR BTAREENH
K& BTFHEF=ER,. PLEMNERNMELRAKT
EEBE EHFANNFEERZEHERL 2R
BHERMTR,
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Study on principle of dry matter accumulation and distribution in
rape under different field mulching and planting patterns

ZHAO Dong-xia', NIU Jun-yi', YAN Zhi-li¥, ZHANG Dong-1*,
ZHANG Yan-ming', YU Xing-fang'
(1. College of Agronomy , Gansu Agricultural University, Lanzhou, Gansu 730070, China; 2. Hebei Normal University of Science &
Technology , Qinh dao , Hebei 066004, China; 3. Zhangye Cash Crop Technique Popularization Station, Zhangye, Gansu 735000, China)

B

Abstract: A pot experiment was conducted to study mulching and planting techniques suitable to local climatic con-
ditions in the spring rape field of dry mountainous areas of western China. The effects of five field mulching and planting
patterns including full plastic-film mulching on double ridge and planting in catchment furrows (QL), full plastic-film
mulching and parallel sowing (QF), film mulching on ridge and planting in film side (MC), half plastic-film mulching
and parallel sowing (BM) and wheat straw mulching and parallel sowing (MF) on dry matter accumulation and distribu-
tion were compared with no mulching and flat planting (CK) . The result indicated that the impact of different field
mulching and planting paiterns on dry matter distribution ratio of rape organs varied, and QL and QF were most signifi-
cant in comparison with CK. All mulching modes were helpful for dry matter accumulation, but the effects of different
mulching modes also varied. The growth rate of per plant dry weight and yield of rape under QL and QF were the high-
est, but not significantly under MF. Per plant dry weight and yield presented a positive correlation, and the optimum lin-
ear regression equations was built. Plastic - film mulching effectively promoted the transfer of photosynthate from stems
and leaves to pods, and increased above ground dry matter accumulation and yield. Compared with CK, QL and QF in-
creased the yield by over 30% , which should be widespreadly popularized in production.

Keywords: rape; field mulching; dry matter accumulation; distribution; principle
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Research on appropriate harvesting time of corn and
utilization mode of straw forage

WANG Min-ling, ZHONG Rong-zhen, ZHOU Dao-wei *
( Northeast Institute of Geography and Agroecology , Chinese Academy of Sciences, Changchun, Jilin 130012, China)

Abstract: The changes in nutrients of corn at different growing periods, organs, and spatial locations were exam-
ined by determining crude protein, in vitro digestibility, and metabolic energy. The results showed that the maximum
yield of com ( Zea Mays L.) was 67 531 kg/hm’, which was observed in September 24 . Therefore, this is a preferred
time to harvest com. The most total metabolic energy and total crude protein of whole-crop com were 107 374 MJ)/hm”
and 704 kg/hm’, and they were observed in September 4 and 9, respectively. The most total metabolic energy (107 374
M]/hm?) of whole-crop com was also observed from September 4 ~ 9. So this period should be the optimal time to har-
vest whole-crop com as forage. Furthermore, the lower part of the plant had lower crude protein level, and the upper part
of the plant had more nutrient content, so the lower and upper pants of plant should be used as fuel and forage feed, re-
spectively.

Keywords: com; yield; nutrition, harvesting time; straw forage



