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P¥EREWEAAFRPLORET, HREAKATR
RERY R, BEECDUR™ HBER PR,
© Bt B IR Z 48 K AP SR, B BE 0.008 om, i
HRERKTREBUFRITEAAE,

1.2 KBt

HBT2010F5~10 A HREKBHTREE
RV R E T, BEMNTHES KEN, B
B 2 554 m, P MR 295.6 mm, PR
5C, XFEHNK 152 do ABRHAE KRN 283.8 mm,

BB AT Y S nh e, B R A REB OB E —
KEE—K, T HIFEEL, LERE . LREH
FE YT B LR KB N4.87%.

RERE 6 MbHE:

)79 4% , (o #R B #4E (Film mulching on ridge
and planting in film side, MC): AT &% ,%2 & 6 cm,
ZEJEH 20 cm, Z A BE 20 cm, KA 35 om AV HLAE
W22, 7 RE W8 AR R 3K, PREE 15 em,

3ot T B & P %, R BR f B P £E (Half plastic-
film mulching and parallel sowing, BM): ¥ fil 80 cm %
K HE IR , % 40 om B 35 HTH 60 cm(40 cm AER),
ZEMEE LB, BREE 15 em, /THE 20 om,

LM B o F 8, f AR 2 B 4F (Full plastic-
film mulching and parallel sowing, QF) EH 120 em B
B3 T o T R Aot i, TS AT A T, BREE
15 cm, fTHE 20 cm,

ERHBEZ VB THEFE R (Wheat straw
mulching and parallel sowing, MF) ; 5 i i i 5% i 59 4
B8k BRBE 15 om, fTBE 20 em, SHBIEE R, 8
666.7 m’ FI 5 om A K I EFE 550 kg WEAEFTHL

X2 T JIE 7 25 Y 4 , 787 B 22 B 22 4E (Full plas-
tic-film mulching on double ridge and planting in ecatch-
ment furrows, QL): A LR Z, ZH 6 cm, ZIEE 20
cm,ZBIFEN 20 cm. B 120 em MR E 5 F
EEGMMEL HEAHEIHEEZY L, £2
WAHBF M, BREE 15 cm,

W b 9% |, 5 75 58 o R 4 ( Without mulching
and flat planting, CK) : 3R FI 2 48 % ML 3% b SE M AL 07
. ¥ LF7EE 20 om, BRJE 1S emo

FAPEREAXAHT, PREH 2] n®(3 m
xTm),3REH. SH9HEE BE FMH HE2
~3cem, BRIEMTFI~a b, BT 667 m* AR
MEE ARMREE S0 kg ERIE, EAFHR _E#&%
5 kg B 2 kg fEFPIE. 6 H 21 H(MRKB 4~5
FEHM)ZEATRERE 1 K, EWH. 8 A 11
HE 667 m™ R 4.5% R M MHBI M 20~ 40

mL 37K30 kg BE 1 K.BBREFRNDER.EH
HiREhE, oA s HLWEPMEEHF=BWTFH
oo MMRARBIA, BT 4Bk EKRBE.
1.3 BMETBRMBSH

EWMEMES REW LB ABER, BE
A E IS HREER SHNEE W ARSARSE
® . FTE. METERH BELIINES, F 105C4
HTHARE 0 min, B2 0CHTEEERKE,

REFE/AEEIG TR HEEN T RS R
L#, HEARN:

TYERSELE = FEEFTTEMEAKRE
FH&, :
F|F EXCEL 2003 X B M B 5 it A7 - KB HEH K
fEE, F)FH SPSS16.0 FAXT TR HEMHWE

2 ZR544
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QL>QF > MC>BM > MF> CK, BB E i E LR & 4k
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XTYGRHEERFE TR FHKESWENE
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Fig.1 Dynamics of dry matter accumulation per plant of rape
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under different field mulching and planting patterns
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22 AEHEREHBEFABERENTORS
[ & 4
221 HETFHAEsRE ARITAN.BLHE
MEPRH R TR R LB LD RKE, MEHE
SEPHEHEHTRE, SEFTYRIR L EE
M RER—B, AW MF LR TR
WHRY CKBEERH9.11%,MC.BM.QF QL &b 4
FH CK 8 FM1% 16.29%.31. 08% ., 23. 40% .
43.66% (P <0.01); B {63 MF.MC.BM.QF QL &
BtRETYRAELESNE CK BERER
39.17% .66.49% .73.63% .73.80% .75.01% ( P <
0.01); &M MF A EYFFYHESRILES CK

EBEER,QF MC.BM. QLB FIH CK 8 &R
1% 54.40% .73 .60% .91.60% .93.60% ( P <0.01);
BREM QF MF . MC.BM.QL ALH MR FYHEFE R
45 CK B % M 1% 62.55% .63.64% .76.73% .
88.73% ,98.55% (P < 0.01), B W, H13% % 5 ® %
FREMRTmET A TORAFRESHAEE,
7 ) 3 % 7 2% R O AR i B OR ARl QF #1 QL
BAEMTMRmETF TR RAEER, #
BrER,HEKIMCH BMMFS5 CKEILEERR
THAFOERNFREEER BEHRTFREES
REHA,

£ FAKENRHIESFANBENATOES KL R(%)HER
Table 1  Effect of different field mulching and planting patterns on dry matter distribution ratio of rape leaves

i3 ] i, B LR KW RS
Treatment Early flowering stage Full flowering stage Ending flowering stage Maturity stage
QL 22.21 £ 0.54Ef 7.42+0.27Dd 0.32+0.30Cd 0.04 +0.05Cd
QF 23.89+0.39Ee 7.78+0.37Dd 2.2820.15Bb 1.03+0.12Bb
MC 33.000.97Ce 9.95+0.42Cc 1.32+0.47Cc 0.64 + 0.30BChe
BM 27.17+0.79Dd 7.83+0.96Dd (.42 0.38Cd 0.31 £ 0.36BCed
MF 43.01 £1.06As 18.06 = 0.24Bb 4.7120.55Aa 1.00+ 0.25Bb
CK 39.42 +0.80Bb . 29.6911.24Aa 5.00+0.18Aa 2.75+£0.14Aa

E:AAAMEFERE P<0.01 7 P<0.05, [,

Note : Different capital letters and small letters stand for P < 0.01 and P <0.05. They are the same in the follows.

222 EMFTHALERE BER2UN,MEH
GUHAERTYRIRLEHN AR KRE, MEHE
FHNEH R, KRMXEAERERPL
RAESE EFARLYFFHEAREX, WY
BM.QL.QF . MC 4 B2 #F T % Ji 4 B b & 4 5 Lb
CK BE#E 27.52%.18.19% .16.30% .9.70% , MF
S CKEZEEER(P<0.01); BIEH BM.F &
BEHFYRIEHLESFL CK BERR
20.27% .7.01% ,MC b # th CK B E MK 6.74%,
QLOF A5 CK EEEER (P <0.01); &R HEH
BMAREHTYRSINEEEW CKEERA

3.03%(P<0.05) MF At B 5 CK XEE X R, QF,
MC.QL AbE 3 Itk CK B E K 10.15% .8.89% .
7.99% (P <0.01); AN BM L HEXFH TYEIE
H#EH CK BE#5 3.66%(P <0.01),MF 4t # |t
CKBE#EE2.65%(P<0.05),QF QL. MC & # 4}
Bl CK B EWEIE 7.74% .5.38%.4.59% ( P <
0.01), B RE SRS AL T HEEHFT
VERmARNEBHEE AR EREERE M7
HHEERE, B QF MC.QL B EA B Z)E
BERBTTYRMZEFHPWHBRLRE NTER
TREARTURMNSRHLE,

£ FAANRFEEBEAXAMBREFTORSELR(%]IHEBM
Table 2 Effect of different field mulching and planting patterns on dry matter distribution ratio of rape stems

&8 nEs BES xXIEH B
Treatment Early flowering stage Full flowering stage Ending flowering stage Maturity stage
QL 64.33£0.79Bb 50.77 £ 0.55Cc 40.06 2+ 0.25Bc 38.52+0.14Cc
QF 63.30 £0.74Bb 50.09 +0.36Ce 39.12+0.62Bc 37.56 £ 0.53Cd
MC 59.71 £0.79Cc 46.94 + 0.68Dd 39.67+0.57Bc 38.80+0.54Ce
BM 69.41 +0.50Aa 60.53 + 0.96Aa 44 86+ 0.42Aa 42.20+0.24Aa
MF 53.55+0.48Dd 53.86 £ 1.03Bb 44.19 £ 0.48Aab 41.79 £ 0.71AaB
CK 54.43 £0.61Dd 50.33 £0.73Cc 43.54 1+ 0.63Ab 40.71+£0.16Bb




34

FTRAXKNHFE

%304

223 ARTHAEREE BREITRL MAER
BRSLABARTYRARLEYER KBS, R
BHIABBRAE. WAEY QL.QF.MC LEART
WESREEEERT CK,BM MF 4t 5 (K £ B
EEF(P<0.01); 87 H QL.QF .MC,BM,MF 43
ARTYRAREESFIK CK 2ERE121.33%.
123.08% .126.57% .62.36% .46.21% (P <0.01) ; &%
7631 QL.QF .MC.BM 428 4 T ) i 43 Bt b 3 4 3
HCK BEHE 15.86% .13.89% .14.67% .6.34%,

HEMFE5 CKEBEZER(P<0.01); R#M QL.
QF MCUABARTYHRSELESH I CK BER
¥ 8.69% .8.63%.7.11% (P < 0.01), BM . MF 4t 3
HIH CK BEWRE 1.70%.1.20% (P <0.05). A
RMRESRESAANETHETYREARY
R, AEEEREEREFREBRRERS RS
I RAR, QLA QF & E X WX T YR m AR K
SrECHLHRAE PR BT, K514 MC # BM, MF
HMEE4ERFARRESEREE,

23 FAMEREEREAIABRARTORIRLE (%)W
Table 3  Effect of different field mulching and planting patterns on dry matter distribution ratio of rape pods

03] LRy 34 | Y2 0] 2% 0]
Treatment Early flowering stage Full flowering stage Ending flowering stage Maturity stage
QL 6.05+0.32Aa 41.81 £ 0.32Aa 59.62+0.55Aa 61.44+0.19Aa
QF 4.9220.22Aa 42.1410.22Aa 58.61£0.64Aa 61.41+0.43Aa
MC 2.65+1.21Bb 42.80+0.93Aa 59.01 £ 0.18Aa 60.55+ 0.36Ab
BM 0.60£1.03BCc 30.67 £ 0.23Bb 54.72 0.80Bb 57.49+0.17Bc
MF 0.49+ 0.85BCc 27.62+0.64Cc 51.10+0.29Cc 57.21+0.59Bc
CK 0.00+0.00Cc 18.89 £ 0.46Dd 51.46+0.60Ce 56.53+0.25Bd

224 FTHAsEREESF HAEILEZ2TL,Y
EWIBR MF b5 B R B BN EH R TFTORS
RHUEHEERT CKAE MEFTYRIEL
BYBERT CKAHE(P<0.01), AEITR, B
MF.BM 235 R E R B ELHARFYES
RHEEHBERT CKLALHE(P<0.01), XHHM
FHREANTYORE EEXRBEH, S EFER
BAR, RIEPHELBE, B MF.BM 4345, &
REZLEYRF EXNTYRIEEHEERT
CK, Rt R B L EMEHR THRFAEFTRE
MTFYRMAREENIER ARBLEXEEREF
REHBRRF
2.3 BESRHMEREZEFTANTREE

AR EBREREFAMEARTYE A&
FRARFEUREHIREERE SN EMAR
FREME 4 iR, 5K 47 R,QL.QF.MC.BM,

MF BB KTVESIE CKEERRF 55.20% .
42.87% .19.03%.11.62% .4.56% ( P < 0.01); QL.
QF.BM.MC £ H B KRS H L CKEERSR
68.95% .66.34% .53.27% .42.16% (P < 0.01) ,MF
R CKBEE®RFE 9.15% (P <0.05); QL. QF.
MCBM A EBANEH&BEIHIL CKEERS
33.49%.33.35%.18.97% ,18.60% ( P < 0.01), MF
M CK B EMK0.02%(P<0.05), XREIE
EREGRMTHRBE, FhERERERK NS
HEAFRLNER, S ARBERZRIFFAH
KEKRTYERESRUEA BN HEXE#T I,
FEBREHER BT ER:y=50.438 +2.163z, ]
BHMRENEHR R S5EHTYEEEEEMR
(R=0.921), QL.QF b BE =R INHEL S ¢, B
P AL 1L B AE X SR M BRI R

F4 FRKRABHIEFTARR RO
Table 4 The yield in different field mulching and planting patterns

o BERTHE -2 il 4 PEF=R B b it B 4R
Treatment Dry weight per plant Output per plant Plot auiput Yield Yield increasing rate

(8) (g) (kg/21m?) (kg/667m’) (%)

QL 59.5520.22Aa 5.17£0.11Aa 5.45+£0.21Aa 173.08 £+ 0.01Aa 33.49

QF 54.82+0.28Bb 5.09+0.20Aa 5.44£0.39Aa 172.90+0.01Aa 33.35

MC 45.67+0.31Cc 4.35£0.12Bb 4.86+0.15Bb 154.25 +0.01Bb 18.97

BM 42.83+£0.21Dd 4.69+0.15Bc 4.84+0.12Bb 153.78 + 0.03Bb 18.60

MF 40.12 +0.09Ee 3.3420.18Cc 4.02+0.66Cd 127.56 £ 0.02Cd -0.02

CK 38.37+0.18Ff 3.06+0.11Cd 4.08 +0.93Cc 129.66 + 0.03Cc —
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PR REERE T MR T W3 A EHTY
BB ARAEBER, TR 85887 L #
BRAR. AR RO TYRE SEXBERN,
HREAEXHAR, ENESHRENEYTYR
SERLEERFZEKE. MEHELERPLNEBR
WY BHRL . ARTYEQIRLRAELGRRY
MrEaH RANARKE, RANSHEESL
BTYHERRESHHHYRAUREELR KT
SHEFNSBEVERBIASHRERRK, X
5555 " HRER—8,

PIEF AN RS AU R A MK
PEET, AR REY, HFH MR F RS
AHEHTHRAKTYRRR ERARAEBETR
EHARRAR, 2BREENSETFHERET XM
REBTYE A5 REM: IR Haxg
BN R FERTHS LR S EER,
RERKHAEMKS AR EFBRAE. B
FAHAGREN ZEESHERINWE LK TY
FRRBA—EHNRAER. BEREZERAHEK
MexnraReuER~E, HREEE5HE HE
VERHBMNBAEX, FRHE—#BFR. Rahke
Flo-WgElh, wEFEREALL ERTYR
RREFIEX, A RARRY X RUER
FRAMKEGTHERAEBEEMARXR, X
ARSI F B

AHREREN EREFLELREX,RA
Hb R B R R B A B0 AR SR AR B AT o
FEAEAROEBEE RAMKB EETY
REREMENEATEH, Kb 2BEENLE
FAERET AL AE R KD 30% U L,
i EL 2 0022 0 1% B R BB K IR BE A0 2 B ok B RE K

FIAEMASA AR, FHRANARET
70.1%") 2R KN T FER LY
FEMEEXTRAWAR, XAHFH—-FWRIE
B, (BAEMEEREB LA MK, i rE, HREK
BASIEHKIRERARE AL R, BT X BFHRR
BHRMEESL RO MH. LR LB EHE
BEHFX.
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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 , Qinhuangdao, Hebei 066004, China; 3. Zhangye Cash Crop Technique Popularization Station, Zhangye, Gansu 735000, China)

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



