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Study on dry matter accumulation and translocation of spring maize under
different mulching methods in hilly area of central Sichuan Basin
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Abstract: In order to alleviate constraint of seasonal drought on spring maize in hilly area of central Sichuan Basin,
a two-year experiment was carried out to investigate the effect of plastic film mulching(T1), half-plastic film mulching
(T2), wheat straw mulching(T3) and zero film mulching( CK) on spring maize yield, green leaf area per plant, dry mat-
ter accumulation, distribution and translocation. The result showed that, comparing with CK, the green leaf area and dry
matter accumulation per plant of T1 significantly increased during the whole growth stages, and the dry matter transloca-
tion to grains increased by 54.06% ~ 95.05% , and the accumulation of dry matter after anthesis increased by 5.56% ~
11.02% , and the dry matter distribution of kernels increased by 12.61% ~ 16.28% . The treatment of T1 could obtain
maximum maize yield by improving dry matter accumulation and dry matter translocation to grains, as well as the dry mat-
ter accumulation amount after anthesis, and the yield increased by 15.02% ~ 15.85% comparing with CK.
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Table 1 Effects of different mulching methods on yield components of maize
G0 Ab 3 7o hE/ (kg-hm™?) TR/ (x 10* - hm™?) BRI Chr) TR E /g
Year Treatments Yield Ear number Kernels per ear 100-grain weight
Tl 6597.22a 4.86a 479.67a 33.45a
T2 6111.11b 4.78ab 445.00b 32.%a
2010 T3 6055.55b 4.80ab 411.67¢ 32.54a
CK 5694 .44¢ 4.68b 392.67¢ 32.30a
Tl 7033.84a 4.94a 527.86a 32.54a
T2 6581.33b 4.85a 510.42a 32.34a
2on T3 6356.42bc 4.8la 476.63b 32.32a
CK 6115.52¢ 4.58b 474.60b 32.21a

RS FRARIFRZE R B R EKT-(P<0.05) A,

Note: Values followed by different letters are significantly different at P < 0.05 among different treatments. The same as below.
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Note: I, II, I, IV and V represents seedling stage, jointing
stage, huge bellbottom stage, silking stage and middle filling stage of maize,

respectively. The same as Fig.2.
| FRBZEH A E K AR EH TR
Effect of different mulching methods on leaf area per plant
FE T BAFIART 1A, A [ Ab 2B o - 1 R 2 3
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LEFE 2010 4R 43 B3N T 67.11% Al 44.07% , 2011
AESY WA T 67.67% F1 48.15% , T3 4L ¥ 2010 4E
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9,5 CK AL, T1 A T2 4L BE 2010 443 534 m 1
60.15% Fl 17.06% , 2011 4F 43 B340 T 55.86% Fl
17.00% , T3 AL #2010 4FFEAK T 3.98%, 2011 45 M|
FEART 5.15% o 72 RMIWU T A | ik 22 1 Fn 3 2% op
B, AR B IN T > T2 > T3 > CK, H.A4F i 3] 25
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0.97% , W22 353 3N T 4.93% \1.21% ,0.33%,
AR N T 9.18% .6.62% 1 4.01% ., 3

Fig. 1
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Fig.2 Effect of different mulching methods on dynamic

changes of dry matter accumulation per plant of maize
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Table 2 Effect of different mulching methods on dry matter distribution in different organs of maize(g® plant~!)

223 Silking stage

TR Maturity stage

Ay Qb

Year Treatments - I -4 Rt + Bl - I - B + A FRL
Stem Laef Sheath Bract + Corncob Stem Laef Sheath  Bract + Corncob ~ Grain
T1 63.00a 49.63a 14.90a 23.74a 53.12a 42.67a 12.70a 34.77a 140.34a
T2 59.67b 44.93b 13.03b 22.12b 51.86ab 40.10b 10.89b 34.74a 130.40b
2010 T3 58.67b 43.60c 12.60b 21.51b 50.89b 39.33b 11.24b 33.87ab 128.31b
CK 56.00c 41.30d 12.27b 19.20c 50.35b 38.47¢ 11.02b 32.80b 124.63¢
Tl 67.54a 53.73a 16.67a 20.52a 54.51a 44.93a 13.91a 33.00a 152.47a
T2 65.57b 53.12a 14.37b 19.54b 53.25a 44 .48a 12.36b 32.38ab 143.62b
2ot T3 61.48¢ 49.24h 13.98b 19.01b 49.66b 41.48b 12.24b 31.43bc 132.28¢
CK 55.58d 44 .48¢ 13.48b 17.46¢ 46.76¢ 39.04c 11.81b 30.23¢ 131.12¢
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FAFEFTE S /N 9.0 % 10° kg hm ™27 7.8% ;
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Table 3 Effect of different mulching methods on translocation of dry matter stored in vegetative organs

of summer maize before anthesis and accumulation of dry matter after anthesis

22 FiE SR E T i TR

YN
Translocation of dry matter before silking XﬁE}ﬁj‘t = Contribution of dry matter
. " e Biiaz translocated to grains/ %
B % i o ik il py o .
Treat- Stem Laef Sheath Bract Total Accumulation CER G Ejt nE22JE56H
Year ments of dry matter Wiz R R
TA TA P TA P TA TA TP  after anthesis Translocation Accumulation
/(g.1 /(g.1 Lo /(g-] Lo /(g.l Lo, /(g.l /% /(g plant=1) Of dry matter of dry matter
plant~") plant™") plant~") plant™") plant™") before silking after silkings
T1 9.88a 15.69a 6.97a 14.03a 2.20a 14.76a 0.12a 0.79a 19.17a 12.67a 121.18a 13.66a 86.34c
T2 7.81b 13.26b 4.83b 10.75b 2.14a 16.46a 0.09a 0.64a 14.87b 10.64b  115.53b 11.41b 88.59b
2010
T3 7.78b 13.07b 4.27b  9.78b 1.36b 10.84b 0.13a 0.95a 13.53b 9.92b  114.78b 10.54b 89.46b
CK  5.65c 10.08c 2.83¢ 6.85c 1.25b 10.22b 0.10a 0.82a 9.83c 7.63c 114.80b 7.89%¢ 92.11a
Tl 13.03a 19.29a 8.80a 16.37a 2.77a 16.66a 0.12a 0.82a 24.7la 15.60a 127.76a 16.21a 83.79b
o1l T2 12.33a 18.8la 8.64a 16.25a 2.0lb 13.96ab 0.1la 0.73a 23.08ab 15.12a  120.54b 16.08a 83.92b
T3 11.83ab 19.21a 7.76a 15.75a 1.74b 12.41b 0.12a 0.84a 21.43b 14.91a 110.84c 16.20a 83.80b
CK 8.82b 15.87b 5.45b 12.24b 1.67b 12.37b 0.1la 0.88a 16.04c 11.25b  115.08bc 12.24b 87.76a

1 TA 5538 & TP FHE %,

Ty MR B ERAERK L B W E S
b, B = I L P Sl 7 — 2 Y B N T4
T2 5 Y E A )5 R, T KRR
SR R IR T AR R RO A IS B K
TEIG 8 IR de B T W o 5% B8 S A b 3 - 1) 2L A
F 0L ORGSR A T
=R, HAE 2 AT RE 2 M2 e B Y R 2 AR
PR RN, GG AE SR IG AR L, 2R 55 0 42
1o K A A I ST A B i T R T AR R
BRGETYREZEZDEE® T 54.06% ~
95.05% AL Gt A LY R REHRE 5.56% ~
11.02% , B2 W AP BL 9 T o oy I = 2 & 1
12.61% ~16.28% ,JUr LA, 4= B5 7 55 32 2238 3 P [m) 4
FmERERGE TR R ERGE TY Rz
RE I LA S AR G 64 AL AR R MR A e s 7 6 o

S % X #k:

(1] FRAE . H RO R A 5 20 42 3 3 KOl i & i
(] FRHXAHTIT, 1998, 16(1) : 11-17.

(2] E 6, EmE, 07, 5% AR 35 09 5K R A0 K
X ERA KAL) ] AR, 2011, 37(7) : 1249-1258.

[3] Sharma P, Abrol V, Sharma R K. Impact of tillage and mulch man-

Note:TA: Dry matter translocation amount. TP: Dry matter translocation proportion.

agement on economics, energy requirement and crop performance in
maize-wheat rotation in rainfed subhumid inceptisols, Indial J]. Furo-
pean Journal of Agronomy,2011,34(1):46-51.

(4] #f4e, whing, JIE, & A IE B 2 K BN e (]
K L ARFFEAR 2004, 18(4) :29-32.

(5] A, R, 2 RUR , 45 . 3 o i St IX R R U2 4 I
THRE R HA LR A B[], T 5 AR
k57 ,2010,28(2) : 28-30.

(6] skipbk,PR B, ZBAR, % 3 5% 0H E TR KERE oY
(] Al TR 41,2002, 18(2) : 36-40.

(7] Rk ARE SR EKRGT R R BCRIFR [T]. T R IX
AT ,2007,25(5) : 52-55.

(8] Zile, R, 2 M ke B X K MR 55 R B T oY
LI BHE 5 #55 ,2000, (6) :29-31.

(9] # Bh,BR S, XKLL, 55 o R B X KB AR R s
[Cl /o E R E 2o A 5 Ll 22 By 2 S B 2 R WF ) 22 18 5
B ANARFRE P EE 2 A Ll B £ . 2007 : 579-584.

[10] XKLL AT SCHs 178 B, 55 . T FRA X B A TR S R0 5
BT[] FAFRE,2000,8(H 1)) :39-40,43.

(1] BEL,FRXERER, 5 R BB 206 R T P 5R
TR K= B2 [J] . v [ A 35 40l 24k, 2012, 20 (4) - 440-
446.

[12] @EAF 2k 8k, BT A, 45 22 B 25 1 i BT 2 X 2l el
SRR )] A T R4 2002, 18(6) 7173,

(F#F 12 7)



172 T2 X AR AT

31 &

WFFE 5 vt XA [ - 33 S R AN AR 7 X i 3R IR
FGAE & R F )
4 55 1®
1) & H DX it B P . 4 e R OR AR A AR )
(T AR B ) Bl B KPR ™ o
2) BN A ek B P4 T i 5 5 R
1399 5 KT 78 3% A9 R A3 8 e A, (L JH o i A Bz ok
3) BN 112.5 kg S+ hm™ 20}, K Af ki =
B R BRI AR A ROR R
&

5 % X #k:

[1] Scherer H W. Sulphur in crop production Invited paper[J]. European
Journal of Agronomy, 2001,14:81-111.

[2] Chen L, Dick W A, Nelson S J. Flue gas desulfurization products as
sulfur sources for alfalfa and soybean[J]. Agronomy Journal, 2005,
97:265-271.

(3] E F, &M, DA, % A AR R SR ELR | RS
SR )] ALYIE SRS ILR R, 2008, 14(6) 1 1219-1226.

(4] WCR, [RIEZ , INAE 2 B PE A b e O3 A F3 A S L S
TIEPEBTAY G AR 1] PEAL AR 27442, 2005, 14(3) £ 177-180.

(5] WXL, R R, U mengE 45 SR b X 32 2 A K R 4 [t
AN RV BRAE X KA BRI i s R ()] . 3274, 2006, 43(5) :
864-867.

(6] i A, JRPRF BRPLAMURME L EmIE S 5 3k B 56
1], 35 4,1996,27(1) : 16-18.

[7] Fontanetto H, Keller O, Inwinkelried R, et al. Phosphorus and sulfur
fertilization of corn in the northem Pamp&@[]] . Better Crops, 2000,
14:1-5.

[8] Sakal R, Singh A P, Sinha R B, et al. Relative performance of some
sulphur sources on sulphur nutrition of crops in calcareous soil [ J].
Annals of Agricultural Research, 2000,21:206-211.

(9] EA%,HEN,:, #ME, 55 B FORE SRR AR
RGP (] . B A 52441, 2003, 14(2) :191-195.

[10]  Prystupa P, Gutierrez Boem F H, Salvagiotti F, et al. Measuring

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Capristo P R, Rizzalli R H, Andrade F H. Ecophysiological yield
components of maize hybrids with contrasting maturity[ J]. Agronomy
Journal, 2007,99:1111 -1118.

Chen L, Kost D, Dick W A. Flue gas desulfurization products as sul-
fur source for com[J]. Soil Science Society of America Journal,
2008,72:1464-1470.

Agustin P, Heman E E, Fernando H A, et al. Effects of nitrogen
and sulfur application on grain yield, nutrient accumulation, and
harvest indexes in maize[ J]. Journal of Plant Nutrition, 2012,35:
1080-1097.

Scherer H W. Sulphur in crop production[ J]. European Journal of
Agronomy, 2001,14:81-111.

. TR R R A AL 2 S SRR LA E RS P L B
WARYBEFE[ D] 484 ILARAR M R, 2002: 13-15.

HSCl, SR B, SR, 45 KB S AR R &/ NG
Bep B [)]. T S XAV BIF5Y, 2009,27(2) 1 114-119.
VE WL ZR, SRR BRE SR BRI T SR A T oK e
MR S IR (] T 5t XA AT, 2008,26(2) :33-37.
FLEERR i AR JRIFIIR . B IR0 A e i T B R AN
MRARFRR L (1], 95 LY 2 3, 2007, 27 (11) : 2257-
2262.

M A<, BREE AN, EORAT, AT S A R BT E R R K
MDA 3R [T] . T R4 XA ATIT , 2004,22(2) :91-94.
Dominguez G F, Studdert G A, Echeverria H E, et al. Crop systems
and nitrogen nutrition in corn[ J]. Ciencia del Suelo, 2001,19:47-56.
Sainz Rozas H R, Echeverria H E, Herfuth E, et al. Nitrate in com
stalks. II. Diagnostic of nitrogen nutrition[ J]. Ciencia d el Suelo,
2001,19:125-135.

Singer ] W, Logsdon S D, Meek D W. Tillage and compost effects on
corn growth, nutrient accumulation, and grain yield[J].
Journal, 2007,99:80-87.

Irshad M, Eneji A E, Khattak R A, et al. Influence of nitrogen and

Agronomy

saline water on the growth and partitioning of mineral content in maize
[J]. Journal of Plant Nutrition, 2009,32:458-469.

Weil R R, Mughogho S K. Sulfur nutrition of maize in four regions of
Malawil J] . Agronomy Journal, 2000,92:649-656.

XOZERE . vh R 7 LG AR BRI BRAE A SR (] B AL 5
58,1995, (3) : 14-18.

corn response to fertilization in the northern Pampas [J]. Better [26] F FI, EtEi, Dscdy, 45 p AR B wE AR ) Bk 5 &
Crops, 2006,90:25-27. JREEELI] . P E I 5 R4, 2006, 12(5) : 732-737 .
(L% 18 )
[13] BASK, M 30 HORFE T oK FEARBHA L R[] £XK 1301-1307.
BH2£,2012,20(1) : 146-152. (18] ¥R, FKZE, 284, 55 . P 1 15 000 ke/hm? LA _F 5 K

[14]  RBW,XISCK, TR, % 855 A0 TR B 3K
FE 7=t SR Ay R s R s (1] K £ FR8F 9T, 2012, 19
(2):210-212,217.

[15] w06, BgH, B/NE 55 ASRIGOKIS N F oy 25T 8
X FERAFEM [T] . R b B T 42,2011, 13(2) £ 102-107.

(161 Nl v, 8 Ty fa, 25 . s ARS8 26 S IE 1% 1 43
M5 B LT] . Rk B2, 2006, 39(5) £ 1069-1075.

(170 X A,k 0E, B M8, 45 . Bl o BE Xt w8 7 B oK B 661
P KT R R SRR (1] AE S, 2011, 37(7) :

[19]

[20]

[21]

B E AR . B ER LR ,2007,40(9) - 1898-1906.
OB, T WS ARFERERSF TYRRRY
PR S I e T]. A 37 SRR 4R, 2011, 17(2)
325-332.

IBE, B A, AN, AR R IR R 7= K SR R T R B
BH P RIERIBEFELT] . T RO, 2010, (3) :36-40.
BRERE . FR M T A 54 D] . B oRFH,1994,2(1)
48-53.



