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Table 1 Treatments and description

Re
Code

p i)

Treatments

A
Description

Tl

T4

B
Flat-planting without

3

3BT
Half-mulching and flat-planting

£ ¥ fF Complete mulching and flat-
planting

LENERE
Completely mulched altemating narrow and
wide ridges with furrow planting

LN ENWE + KRR R85
(‘ 1 IJ 1nhed 1

wide ridges with furrow planting + no-
tillage

narrow and

L3

éﬁﬂ%?‘iﬁ\fﬁiﬁﬁmﬁﬂ:ﬂﬁ
C F l,v 1had al H nmw lnd
wide ridges with furrow plantmg + no-till

age with straw mulching.

N E N +{*Fﬁ§!@%ﬂ=iﬁ

C | 1, Iy lohad
vnde ridges with furrow p]antlng + no-till
age with stubble standing

g narrow and

WESEHE AEZ, BRKR  BEEREG(ERT 0.7, 87 0.4 m) ABAR
Ploughing after harvesting the previous crop, no ridge, open field fallow; Making bunch planting
in alternate wide and narrow rows in the next year (wide row 0.7 m, narrow row 0.4 m).

WEKSHE, 1 APAABSEY 0B BB RE 0.4 m, HEE 0.7 m; BEMER
EAW

Ploughing after harvesting the previous crop, flat mulching with plastic film in mid November, no
ridge, width of film 0.4 m, distance between films 0.7 m; Making bunch planting in the film in
the next year.

BEBE B, APERRE, 120 e WK & 0 V49 B FEI AL 2
Ploughing after harvesting the previous crop, no ridge, mulching completely with 120 cm film in
mid November; The same planting method as T2.

FIEBSH M, 11 A PEEZHAMB, NE 40 cm, ZH 15~20 cm, K2 70 cm, ZH 10~
15 em, ALRZ, 120 om Ry W20 W 3 ; BFEEWHTESF

Ploughing after harvesting the previous crop, forming ridge and mulching with film in mid Novem-
ber, small ridge : 40 cm in width and 15 ~ 20 cm in height, big ridge: 70 ¢m in width and 10 ~
15 cm in height, completely mulching with 120 cm film; Making bunch planting in furrow in the
next year.

HEWRE WREBHEF REFEPHFLB, BFARERALSESM
Clearing up all stubbles after harvesting the previous crop, maintaining the film and making bunch

planting in the old film in the next year.

MEWE PR ESEMT ORI THRE  RERNHEREFE. HEAIASR
Jot

Cutting stubbles and laying them on the film after harvesting the previous crop, clearing up the
stubbles before sowing in the next year, then making bunch planting.

ﬁ'IﬁI&E:‘ ﬁﬁﬁﬁﬁi?ﬂli BEBHEARRE, BEEAIREAH
g after harvesting the previous crop, and clearing up the stubbles be-
fore sowing in the next year, then making bunch planting.

1.3.2 THRAME HPIXEBEREF—H,.F
REEWHEBRR 3K, FEEZARSEET, FRER
B4 E /5807 105 CHBE R A 30 min, REHE
ETHRI soC, 4 M TEEENETE, et
BABEEEISITE 1K,
133 2AEHEHF EXRBBE, 8HXH
347,817 4 m K, DASCRRBRBE 57 B 88 0 i AL AR
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BB THESER FITELRER,
1.4 BESH

B 4057 R B EXCEL Fii SPSS 4i i 447 84 o
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MARHR, SELEH I L # b FE (TR
), BHEME S A ERAEEMN. B TRRER
4-6 AR AR (R 65.2 mm), W T EKAN
PAFTHR,MZ9A L. PARENEKETE. T
KR X2 BN 2 % ¥ 4b 78 (T4) W B/, A
FHBRE, B ISTIEEEREIABREZELHEREN 2
~15d, EUEXREFPIRBIREXER L, +
BMRZ, GEHER. XFEFRTHERBFLEN
ZHLHAGEBERTNERE VAL T  EXHET
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Table 2 Phenology of com under different treatments{M - d)

i3] BHM 8 ek KW\ HER 472 7] B EHH()
Treatments Sowing Emergence Jointing Large bell Heading Silking Maturity Growing days

T 04-21 0515 07-22 07~27 08 - 16 08 -25 - -

T2 04-21 05-04 06 -26 07-20 08 - 01 08 - 04 10-03 165

3 04 -21 05 -04 06-23 07-16 ’07-24 07-27 09-27 159

T4 04 -21 05-04 06-23 07-16 07-22 07-25 ) 09-25 157

TS 04 -21 05-08 06 - 30 -4 08 - 04 08 - 08 10-10 172

T6 04-21 05-08 06 -28 07-21 08 - 01 08 - 04 10-05 167

T7 04-21 05-08 06 - 30 07-23 08 -03 08 - 07 10-08 170

2.2 AELBEXRKENEW

ARBEF X REHEZLBE BN XS
AEERAREMEZW(E LD, EZHRERERN
B, ELEHRALD EHIREEK, BRIL8 A
THZHREREZRH YL, ARLHENERKS
EEABTNEHERAN T4>T3>T2>T6>TI> TS
>Tl, S ATHE, BREE(TORERTHES
E XRAFHESLEOCHFALEBEK, T
TIABHN TR AENPER REFRKAR,
HETH, EXEKEAENBRBET R, 2N EN
(T4) R 2 BE -4 (T3) Ak 2 %4 4% & 1 38 Jin 0 R &
2,
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Fig.1 Height of maize under different treatments
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Fig.2 Dynamics of maize leaf number under different treatments
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—AEEER RRANEESRATBERREDM
Xo MNEIAILUES ¥ TEMX EXR—ENHHE
BiERE s Rih &, HHRK, 2553
KW LA MEALBIEKR,ZEVERE,
HAABMFAATRE, FRALHEZARAR - BH
HMERK, BV HEVERABRRP—-EYU T4
HEE,T3 B KK R T2.7T6.T7.7T5, T1 Bk, [
HhEITEE, EX2EFTHPHHERERE
5" FBELAE—BCRE T B TREERE
K IEHHAERERBRRAECELE K. B, B
T3 & 6.14% , 8 TS H i 62.40% . 7E=MKIA ]
GRS, T6 B T7 A9 3.57% TS 4b313.1%.
FREREH 2 ENEZRBEERREERERE
S ERER M ERTR, KR a8 #E
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Table 3 Dynamics of leaf area index under different treatments

03] LAI

Treatments 35(d) 50(d) 65(d) 80(d) 95(d) 110(4) 125(d) 140(d) 155(d) ¥y
Tl 0.042 0.055 0.191 0.372 1.424 2.906 3.746 4.100 3.734 1.841
jv] 0.069 0.375 1.037 1.746 2.963 4.173 3.276 2.857 2.463 2.107
T 0.098 0.531 1.805 2.710 4.247 4.561 4.316 3.855 2.345 2.719
T4 0.095 0.670 2.050 2.836 4.618 4.909 4.351 3.988 2.457 2.886
15 0.041 0.115 0.527 1.160 2.215 3.535 2.951 2.766 2.683 1.777
T6 0.047 0.203 0.704 1.442 2.719 3.852 3.258 3.231 2.566 2.009
by 0.046 0.158 0.693 1.318 2.712 3.561 3.164 3.148 2.659 1.940

2.5 FRALEMERKESBHEM
MARELEEXREEAHHEELE 3T
EFH AR EHERM R BB EEL 3
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Fig.3 Dynamics of leaf photosynthetic potential
under different treatments

HEHRMERSASEANRIMER, 57
BXFAEFY, E—EHENSFEEEME. &
HEARBEASE NG AREEFTAIBRNEDS
AEHA,BHE 110d EAE(FERB)ERAR
ERE K. BT 35 d RIS, 4. T3 LB E
MBAGEBHERTHESLE, MU T L&

K. MBEHEELBLATREAEGELH 6.19%
~68.9%., RN GBHLEE, SHBREGH LU
ToABER,TTKZ, TS &K, 2EFHEXES
T6 435 L T7 1 TS & 4.15% 1 14.65% o
2.6 FELABXEXRTFHRBRAEM
MHAFALEERPTYRRAERE, EBTH
HELBEXARETHENEREL. F4BTF
YRR RS - th - Ramabl(Xke), FRLE
o, —4EPFEI A TORRREREAN T4> T3
ST2>T6>TI>TS>Tl, HXMIHEH, EXTF
YREFRBRBEMEM, REATYFRE T4 &
LTI 6.52% , BERIEM T B i49.26%,
E=MARB L E S, T6 Bl T7 465 4.09%,
EETS A 11.33%, HEEXBESTYRMRE
B H Logistic 58 Y= A/(1+ Be™¥)Hk, 3k
SHEN, SRETYRBRSAER r AR
BEKE, MTYRHEFTBR—MISEAETY
FREEREFB, S-S TURBBATYHEHR
ERE I B (T, FRXTYEHRBEE(V,,.)
ERHESR(ERS). BRBATYRBARERELH
A4 b AR S 89.4 ~ 1211 d, BB B KT
YRRBEER T4 R, B T3 8L 10.383%, BRE
B TR 97.56% ., E=ZAMARPEMHLED,T6
B TT AL BE2.78% ,T5 AL B 17.28%

24 TEALETURARDS(g/ (K- d))
Table 4 Dynamics of dry matter accumulation under different treatments( g/ ( plant-d))
-}

Treatments 35d 50d 65d 80d 95d 110d 125d 140 d 155 d 170 d
T1 0.46 0.62 2.50 6.25 30.46 139.14 246.83 274.26 288.69 303.89
T2 0.59 5.14 23.27 58.16 118.73 198.81 330.39 367.10 386.42 406.76
T3 0.76 8.59 41.22 103.04 203.57 284 .54 364.08 404.53 425.82 425.82
T4 0.79 11.30 50.61 126.54 240.02 287.75 387.82 430.92 453.60 453.60
5 0.4 1.19 9.21 23.03 67.65 158.87 297.19 330.21 347.59 365.89
T6 0.42 2.4 14.39 35.96 109.79 225.04 330.87 367.64 386.99 407.36
Ly 0.46 1.97 13.29 33.22 128.77 217.30 317.88 353.20 311.79 391.36
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Table 5 Mathematic model and parameters of dry matter accumulation

b i3:) BB Wou(g/ ) Tra Vaulg/ (B +d))

Treatments Mathematic model (g/plant) (d) (g/(plant-d)}
Tl Y =305.18/(1 + 660.04¢ ~0-%5%+) 0.992°* 305.18 121.1 4.09
T2 Y =409.03/(1 + 692.27¢0-%5%) 0.991"" 409.03 104.6 6.39
T3 Y =427.23/(1 + 559,51 0-%%+) 0.992° " 421.23 92.4 7.32
T4 Y =454.3/(1 + 574 .87~ %9"%) 0.988° " 454.30 89.4 8.08
TS Y =367.9/(1 + 835. 14¢~-%17) 0.9%" " 367.90 109.0 5.67
T6 Y =408.9/(1 + 982.98e ~%-%1%) 0.993" " 408.90 105.8 6.65
T7 Y =393.1/(1 + 857.71e~0-0%%) 0.933°* 393.10 102.6 6.47

o » HIXVERRE0.01 KV LABIHE EKFE,
Note: * % Correlation is significant at the 0.01 level (2 - tailed) .

ARLEMEKRFYHRSEHE W

M# 6 AR [F Ak 22 5T B9 T ¥ R 43 B 19 52w T
UEH, SFOEMAKE RO EHBER G LA (R
B AL TI)EA B AR > X > o
Ho>EBm>ui M, M A TERSF, &
453.60 g/tk, B HE A EEIH 6.52% ~ 49.26% ; ¥f
RS RAHANEFRABUAESLER
0.34% ~8.34% (f1 TR AR AL 22 (T1) K A, B
HHTTYREFFRNES, RIELE, TR ;o

2.7

BARGHALEEEAERY 0.33% ~1.34%;
HERSFS AL EEELERL -1.81% ~
-1.49%; M BT SHALRESELEAH
-3.86% ~ 1% ; ZHRSHEHARKESLER
H-3.96% ~0.18% ; BB EHFAHLEES
A HE H0.76% ~6.62% . LA b B T ¥ 5 ) b
PSS L, SBENZRRLE(TOERERL
DM EHEREFHBERES MK, BME
Lo

26 FTRLEBXNERBTORSENER

Table 6 Effect of different treatments on dry matter distribution at mature

hE WA Leaf # B Sheath A0 Bract ZHF Sulk $4 Grain B Cob Hk Plan
Treatments  (g/8k) (%) (/#) (%) () (%) () (%) (k) (%) (K (%) (/K (%)
Ti 60.97 20.06 36.09 11.88 64.20 21.13 85.20 28.04 - —_ 27.04 8.90 303.89 100
T2 50.37 12.38 29.58 7.27 40.40 9.93 57.94 14.24 199.21 48.97 29.26 7.19 .406.76 100
T3 57.03 13.39 36.09 8.48 27.00 6.34 54.68 12.84 215.21 50.54 57.31 13.46 425.82 100
T4 62.22 13.72 30.25 6.67 33.30 7.34 59.04 13.02 230.80 50.88 64.49 14.22 453.60 100
TS 49.81 13.61 29.79 8.14 43.66 11.93 65.43 17.88 155.66 42.54 25.86 7.07 365.89 100
T6 53.30 13.09 31.18 7.65 40.80 10.01 64.06 15.72 190.29 46.71 33.27 8.17 407.36 100
7 49.18 12.57 28.02 7.16 43.85 11.20 66.44 16.98 179.09 45.76 29.73 7.60 391.36 100

2.8 AEAABEMERBIERERAOEE
METRUER, SLBTREAN T4>T3>

T2>T6>TI>T5, LHENEWAHE(TH LEEELHE

H7" 9.86% .26.76% \31.59% .45.77% .57.59% , ik
BEELR KAY R L 58 H S (T6) &
BEBEE, KEH L E(T)E™10.77%, LA bt
(TS)W7=19.75% , Z B BEXER. SLBNHEE
FASFBR B . 5FEERBEMHR(R=
0.954" "), HTEXKE-ITRENEW BEKEXA

S5ERAHE(R= -0.29), MEHSHEEK . >&
WEREEMEX(R=0.859",0.953""), HITH.
TREHMSEREEEEMH/EX(R =0.914",
0.906"), THEXRIANT4>TI>TI>T2>T6>
5, 5FBERBEMERL(R=0.936""), HLd
R EARBEHT BB ERSETLENLZHRE
B 1 N B 7 BTE B R OURE R PR i o
NMEEHEBELE REXTHRENEM,
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Table 7 Effect of different treatments on yield and its components

e UL 33 .53 ﬁ.ﬂ' ﬂ.ﬁ'ﬂl TER ﬁﬁ!f_t FHE i".!

Treatrents Double ear rate Ear length Ear diamiter Grain rows Grain number Ear grain 1000-grain weigh Yield
(%) (cm) (em) per ear per row number (g) (kg/hm?)
T2 15 20.15 52.09 14.41 35.34 509.45 342.6 8158.78" *
T3 48 20.21 54.69 16.43 37.77 620.63 376.5 9413.97" "
T4 78 20.68 55.18 15.52 39.48 612.66 382.7 10341.73°
TS 4 20.75 51.48 15.25 36.96 563.71 327.1 6562.49° *
T6 10 20.47 52.56 15.14 37.10 561.67 341.5 7858.62" "
7 7 20.24 50.93 14.93 35.30 526.83 347.8 7094.59" *

e » XUBRECO KFLATMRE EKF: « HXUEEREO0.05 KF EXBRIEEKTF.
Note: * * Correlation is significant at the 0.01 level (2 ~ tailed); * Correlation is significant at the 0.05level (2 ~ tailed) .
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PR 37.1%; SH EF 7/ 29 730 kg/hm?, 83
B 6 871.5 kg/hm?, 17 30.1% 19, KRB 15
LN E B E R ELEIE26.76%,
PREBEER, KNPEHEELIE LGB L HEN
7210.77% , LR B 19.75% o
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Yield and growth dynamics of rainfed maize in the system of completely mulched
alternating narrow and wide ridges with furrow planting

FANG Yan-jie, HUANG Gao-bao, LI Ling-ling, WANG Jia
( Agronomy Faculty, Gansu Agricultural University , Lanzhou 730070, China)

Abstract: Effects of completely mulched alternating narrow and wide ridges with furrow (T4) planting on maize
growth and yield in semiarid area was studied using field experiments. The results showed that the growth and develop-
ment of maize was promoted, in some extent, plant height, leaf number, LAI, photosynthetic potential and dry matter
accumulation were all improved by (T4), drier at the growth stages, more yield was produced with completely mulched
alternating narrow and wide ridges with furrow treatment. Compared with flat-planting without mulching, the maize yield
of completely mulched alternating narrow and wide ridges with furrow planting was increased by 26.76 % ; while the yield
of maize stalk covering and no-tillage was increased by 10.77% and 19.75% , compared with stubble standing with no-
tillage. The effects of completely mulched alternating narrow and wide ridges with furrow planting was more significant in
earlier growing stages (before heading) when the precipitation was relatively low, it could also alleviate the drought in
water critical period of maize; yield increasing in later growth stages (after silking) was mainly due to the promotion of
ear differentiation and development and the increases of seed — setting rate and its weight.
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