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Dry Matter Accumulation and High-yield Fertilizer Technology of Whole-
film-mulching-and-double-furrow-sowing Maize in Semi-arid Area

ZHANG Pingliang, GUO Tianwen, LU Junfeng and TAN Xuelian

(Gansu Academy of Agricultural Sciences, Dryland Agriculture Institute, Lanzhou 730070)

Abstract: Field trials were conducted to study dry matter accumulation and high-yield fertilizer tech-
nology in maize. The results showed that variations of dry matter accumulation in the whole-plant,
grain, leaf, and stem with ear during the maize growth periods showed "S"-shaped curve. Dry matter
accumulation of corn whole-plant increased with the course of growth period; the highest yield,
9028. 2 kg/hm?, was obtained under the conditions of N 225 kg/hm?, P,O; 120 kg/hm*, and K,O 90
kg/hm?* application (OPT treatment), significantly higher than other treatments, which showed that
balanced fertilization can significantly increase corn grain yield in the whole film mulching and double-
furrow sowing techniques,different degree of corn yield loss was detected in no fertilization and defi-
ciency fertilization of nitrogen, phosphorous and potassium.
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Table 1 Soil nutrient status

H (& OM NH;"-N NO3; -N P K Ca Mg S Fe Cu Mn Zn B
p /(g/kg) /(mg/L) /(mg/L) /(mg/L)/(mg/L)/(mg/L)/(mg/L)/(mg/L)/(mg/L)/(mg/L)/(mg/L)/(mg/L) /(mg/L)
8. 26 7.1 1.7 15.4 30.5 145.2 2 215.3 169.9 17 10. 7 1.9 3.1 2.2 1.99
R 2 2005—2009 &£ 1—9 AEKE
Table 2 Precipitation during Jan. to Sep. from the year of 2005 to 2009
%7K # /mm Precipitation
A
Year 1H 2 H 3 H 4 A 5H 6 H 7H 8 H 9 H AT
Jan Feb Mar Apr May Jun Jul Aug Sep Total
2005 3 10.9 11.2 36. 6 88 55.3 119.7 37.6 71.9 434, 2
2006 2.1 18.8 11.9 12.3 76.4 37.4 104.9 93.2 63.5 420.5
2007 1.9 0.2 25.6 21 14. 6 91.1 74.9 98.9 75.3 403. 5
2008 13.6 3.4 2.7 17.5 30.5 62.3 58.6 97.5 94.5 380. 6
2009 2.2 9.8 14 12.9 28.5 19.5 68.2 106. 6 10.1 271.8
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Table 3 Plan of fertilization

FE4y Tt 4R/ kg/hm?)

hb P Amount of nutrient application
Treatment

N P, O; K, O

OPT 225 120 90
OPT1 270 60 30
OPT-N 0 120 90
OPT-P 225 0 90
OPT-K 225 120 0
SHN Gl i i i i) 325 180 120
FP 150 105 0
CK 0 0 0
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Fig. 1 Dry matter accumulation changes of whole-plant, grain, leaf, and stemear of maize
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Table 4 Effect of different treatments on maize yield and economic benefit

98 V&S &S HE R A

B 1

ol ity g W i
ik 7 F:’flil('j‘i{%;(n}?) m?c)latiiA /Ckg/hm®) /% /(kg/ k) /(JC/ hm?) /e hm*) /(}Eﬁq/&h?riz)
Treatment . ... . Yield Reduction Agronomic ! ‘ Fertilizer v
Significant level yield - Output Net income
loss rate efficiency cost

OPT 9 028. 2aA 100 0.0 0. 00 - 15 348 2 057 13 291
OPT1 8 681. 0abAB 96 —347.2 —3.85 — 14 758 1677 13 081
OPT-N 8 194. 9¢dBC 91 —833.3 —9.23 3.7 13 931 1044 12 887
OPT-P 8 472. 6bcdABC 94 —555.6 —6.15 4.6 14 403 1373 13 031
OPT-K 8 634. 7abcABC 96 —393.5 —4. 36 4.4 14 679 1697 12 982
SHN 8 472. 6bcdABC 94 —555.6 —6.15 — 14 403 2 969 11 435
FP 8 171. 7¢dBC 91 —856.5 —9.49 — 13 892 1274 12 618
CK 8 009. 7dC 89 —1018.5 —11.28 — 12 815 0 12 815

TE 7= 8 & A0 3 IR E B 1T 34 7 4 s @ AR 7= &k = FL A AR 3 7= 5 /OPT = 4 X 100 % 5 @387 (kg/hm?®) = OPT = kit — i 3 b 3 =
@R (%) =[(OPT f= it — Be Z AL H P 5H) /OPT 751X 100% s @R 280K (kg/kg) = (OPT p= i — B Z Ab B ) /i A 1 37 43
., ON.4.570/kg.P205.5.7 56 /kg. K, 0. 4. 0 76 /kg. LK. 1. 7 ot /kg.,

Note: (D The yield is the average of three replications in each treatment; @ Relative yield = ( tested yield / OPT Yield ) X 100; @ Yield
reduction(kg/ha) =OPT Yield — tested yield; @ Yield reduction rate=[( OPT Yield — tested yield)/ OPT Yield] X 100% ; & Agro-
nomic efficiency (kg/kg) = (OPT Yield — tested yield) / Nutrient Fertilizer; © Fertilizer cost is measured from the following, N:4.5
maize: 1.7 yuan / kg.
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yuan / kg, P20s:5.7 yuan / kg, K;O:4.0 yuan / kg,

FERLT 1 R IR AR B R B TR e 9 I
— BGAIRERLT  OB R et vk R T B R
dre PRI YT H BRAE A ) — R ) — R s 25
AP A RS T Jo AR SR e R S e B A g ] —



.+ 64 - [ S A S 4 19 %

BR800 . EOR ST P i R &Rk
1 OPT 4b #d5 i » ANt A CK A B A . 200 N,
P K - i it JIE 68 6% 15 2 A P S A NE
AR BI A B A K I R I SR 0 i R B R T AR AR R
FERLBR KA G AR R & R HAEY T
FTR R,
2.2 AEREMNERTFTEREFUZNZMN

H 26 4 A5, A [R) it AT Ak B G K FF R 7 o
s R o OPT 5 OPTL 4b 3 7™ & AH X 452
i OPT Ak 2™ i d i CK b B IG; OPT Ak 7
5 OPT-K,SHN,OPT-P Ab¥ 2 [i] £ >k 7= & 22 H
% (P<0.05),45 OPT-N.FP,CK &b ¥ > [g] 7=
2R (P<<0.0D), 5 OPTL 4b 3 [a] 22
SAEE. 5 OPT 4b #HAH Lk, HAth 4b B £ K Ff
ki e L F OPT, i OPT-K,SHN #1 OPT-
P.OPT-N.FP,CK 4b P T K Ff RL P75 4K 0 7=
Wd A KL 1 OPTL A2k B 77 0 vl ™ i 2 AR
XHg e OPT-K 4b Bk 393. 5 kg/hm?, Ji ;= %
KFE T 4. 36% ;5 SHN 1 OPT-P kb 2 %K i 7~
555.6 kg/hm” ,Jl /= 55 1 6. 15% ; OPT-N 4t
U™ 833. 3 kg/hm® Ul = K F) T 9. 23% 5 1%
S A FP AL B 856. 5 kg/hm® , Il 7 % ik 3
T9.49% s ANHENE CK 4L BEYd ™= 1 018. 5 kg/hm” |
W RKE T 11, 28% NP, O; (K, O F o2
RORAY R 3. 7.4, 6.4, 4, KWTEH K E ¥k
T 5 b DXCHE T A T K A R ZE ) R R TR S A
TV it E R 2 A T OK Ok RL 5 NG PLUK
i 2% it B % A it B0 2 %o T oK 7 e i AN [ A
s TR BB 95 32 LA W 2R K R 1 4
I 2R Ju I FORAE K G W AR TR R AR 7K
AW HIABIRER A B R
Jit JE 5 (CSHIND X = K FFRL 7™ 5 9 5% i) A8 B 4
J R AT RE St F iz ML X A 2005—2009 42 1—9 H
R K 5 BAEREAR (R 2),2009 47 10 J] Z A FEK
1 271, 8 mm, JuH & 7 H ZEiFE K& A F] 100
mm, /TG F T, LI ZE WMoy T 5. 5
IR BERE AN 2 T K AR K X 7K 43 B 7 SR Ok K
AFBCE KM 5 I UG ZE S SR AR AR
T ELBRAR T MEARE 1 35 A R0 5% 40 040 R T3, TS b 0 2R
LERSREEERNIIE A TE K (7P B i TS RRIDAE P
e 26 B AR B OK I AR K R A U ) A 5 R
FrA X KN 22 T 1 88 5 800 5 i 29 Py €
K I3 BOR B TEAR KRR BE b 2y 4 IE R
FH o 30 X K A 7 B B8R BT 43 A AT A

L TEHEAT NLPVK B R IT R At I8 i 1% B0 1
N.P,O, F1 K,O fy F &8 4+ %k 225 kg/hm® 120
kg/hm® .90 kg/hm? i COPT kb BH) . F K kKL~
(B f 5, AN B K B 15348 IC . B3 25 AE R A , 4l
e 13 291 JC. 98 F H AL AL FE . H OPT-N,
OPT-P,OPT-K, SHN, FP, CK /b ¥ 4} | H it
404.,260,309.1 856,673 F1 476 JT . 13 B - fiif it AT
FEHE B KR B R B A SR T AR .

3 /N4
3.1 ARWFF P EOK T W i & RA & 2 B
“STRIAR AR A B OK A bk T W iR AR
3G T G SR IS B R AR B AN
FUBIF IR FZ 3, o] L K A4 B W R Fr 4k
WS TR o LA & B B oK A S 9 B L R
TIE S5 3 3% 40 1 e A2 AR B 2 K 1 G

3.2 TEME TR T R ZE W8 £ K4S
A5 it I . NG P, Os F K, O 0 14 43 5 R 225,
120,90 kg/hm? B} (OPT 4bFR) , F K 7 12 7] 35 5|
9 028. 2 kg/hm’, 5 b A R AL G hta I (FP 4b B
A LG 3 7= 856. 5 kg/hm® , 34 7= 3k F] 10. 5% , 4f
WezE AN 673 56/ hm? , B F= Ak B 5,

BE

[1] #alwe, 9h £ 85, RE A7 4%, 5. K OK 4 IR X028 1 4 4k B 0 R
(I, A B4, 2007.8(23) 1 20-21.

[2] B W FEH R B K 4 R0 28 1 6 B By B AR 1 0 22
ST Mz #k . 2008(13) 12-13.

[3] ERMNI, K. TR RE R B B AR LT ] Bl
BHE.2008(4) :40-41.

(4] 20 ARFERLFfT 5 4l 4R ) T oK 4 IR 28 16 15 4 Al B
RO 2R, 2008(17) 1 13-14.

[5] wtibeh, Rl B 8 4 b i 8 AR S S B i i 5 R
RS R AT SY (FE IR M R A B (ML S0 - 23
JKF AL, 2003:5-9.

[6] Dowdle S, Portch S A. Systematic approach for determining
soil nutrient constrains and establishing balanced fertilizer
recommendations for sustained high yield[ C]//Proceedings
of the International Symposium on Balanced Fertilization,
Beijing China, 1988.243-251.

L7] PO TEAZ 20030 55 7 3 S HAR X oK 7 5 i Y
WFgELI]. B AR, 2008,16(3) : 109-111.

[8] &4kid , fu . ZH BAE X E KA it A 4y g A 1
FMLT]. EARBEE 1999,7(4) :57-60.

[9] HE=# SR 3BKA 5. BB E T B PR X A £k
P R T L) 0 e ol A 4R, 2009, 18(6) : 134-
137.



