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Abstract: Taking Xianyu 335 as experimental material ,the effects of cutting seedlings[ cutting seedlings
treatment ( A1) ,non-cutting seedlings treatment( A2) | and planting density[ 60 000(B1),70 000(B2) ,
80 000(B3),90 000(B4) and 100 000( B5) plants/ha]on the growth and yield of spring maize in Jilin
Province were studied,so as to provide a new technical way for increasing spring maize yield under high-
density cultivation condition. The results showed that with the increase of planting density, the growth
process was delayed, and the growth period was prolonged for 1—7 days; plant height and ear height
increased ;stem diameter, chlorophyll content,leaf area per plant and area of three ear leaves decreased;
ear traits tended to deteriorate , which (' except 100-grain weight) of cutting seedlings treatment were not
significantly different under B1, B2 and B3 conditions, and superior to conventional planting treatment

(A2B1) ;yield, harvest rate of ear decreased, and water content of grain increased on the whole. Under
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the same planting density, cutting seedlings delayed the growth process of spring maize, and prolonged
growth period for 2—3 days; plant height,ear height,node number,leaf area per plant,area of three ear
leaves and barren tip length ( except A1B5 treatment ) of cutting seedlings treatments decreased;
chlorophyll content, number, stem diameter, ear length, ear diameter, grain number per row, 100-grain
weight, grain number per ear and water content of grain of cutting seedlings treatments increased ; root-
shoot ratio of cutting seedlings treatments increased at big trumpet stage and silking stage ; harvest rate of
ear of cutting seedlings treatments increased ;yield of cutting seedlings treatments extremely significantly
increased ,and the yields of AIB1,A1B2 and A1B3 treatments were extremely significantly higher than
that of other treatments, which increased by 13. 81% ,24. 13% and 21. 85% compared with A2Bl1
treatment , respectively. To sum up, timely cutting seedlings could increase spring maize yield under the
planting density of 60 000—80 000 plants/ha.
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Tab.1 Effect of interaction of cutting seedlings with planting density on growth process of spring maize

I/ A/ PNUILNEE Y nt 22 )/ L/ eI/ 2 /d
Qb3 (A -H) (H-H) (H-H) (H-H) (H-H) (A -H) Growth
Treatment Seeding stage/ Jointing stage/ Big trumpet stage Silking stage/ Milking stage/ Mature stage/ .
( Month-day) ( Month-day) ( Month-day) ( Month-day) ( Month-day) ( Month-day) period
A1B1 05 -15 06 - 26 07 -12 07 -23 08 - 15 09 -17 128
A1B2 05 -15 06 -27 07 -13 07 -24 08 - 15 09 -18 129
A1B3 05 -15 06 -28 07 - 14 07 -25 08 - 16 09 -19 130
A1B4 05 - 15 06 -30 07 -16 07 -27 08 - 18 09 -21 133
A1B5 05 - 15 07 -01 07 -18 07 -29 08 -21 09 -23 135
A2B1 05 -15 06 -23 07 -09 07 -20 08 - 13 09 -15 126
A2B2 05 -15 06 —23 07 -10 07 -22 08 - 14 09 - 16 127
A2B3 05 -15 06 -24 07 -11 07 -23 08 - 16 09 -17 128
A2B4 05 -15 06 -25 07 -13 07 -25 08 -17 09 -19 130
A2B5 05 -15 06 -28 07 -15 07 -27 08 -19 09 -21 132
2.1.2 wF R Foft R % FEE T A R B0 B I T AR A DR L B, 4%
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[Pk 43.0% .40.5% .38.1% .36.9% .43.4% , i} #£
WAy BB 4. 6% .5.2% \7.0% 11.4% 11.4% , 3
W AR 12. 0% 14.1% 12. 6% 7.4% 14. 1% ,
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Tab.2 Effect of interaction of cutting seedlings with planting density on leaf area per plant of spring maize cm’

b SNCLE k22 1 1 R
Treatment Big trumpet stage Silking stage Filling stage Wax ripeness stage
AlBI 3 232.3dC 8 900.2abAB 7 921.2dD 7 342.6bcB
A1B2 3 162.6dC 8 212.6c¢dBC 7 309.24F 7 125.9bcB
Al1B3 3 059.8dC 7 954.9dCD 7 179.8gG 6 999. 1bcB
AlB4 2 968.2dC 7 448.4eD 6 929.1hH 6 885.8bcB
AlBS 2 553.4dC 7 241.5eD 6 244.9il 5914.6¢B
A2B1 5 671.7aA 9 328.4aA 9 002.3aA 8 663.5aA
A2B2 5315.5abAB 8 667.2bcABC 8 513.8bB 8 404.8bB
A2B3 4 944.9bcBC 8 557.2bcdABC 8 215.9¢C 8 007. 8bcB
A2B4 4703.6bcB 8 406. 5bcdBC 7 481.8eE 7 651.2bcB
A2B5 4512.6¢B 8 171.5¢dBC 7 272.71F 6 743.8bcB

TE RSB S5 A TR R /NS 5 B 43 5l 2 0% S T Ak 31 ) 2 S 38 B % 2. 25 (P < 0..01) (B35 (P <0.05) KF, T IF

Note; The different uppercase,lowercase letters after data within a column mean significant differences among different treatments at 0. 01,0. 05 levels,

respectively , the same below.
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Tab.3 Effect of interaction of cutting seedlings with planting

density on three ear leaves area of spring maize cm’
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Treatment Silking stage Wax ripeness stage % N Fh %% 4 7] %ﬂ , %ﬁ}i 'S H_ SPAD {Ei@ Fﬁ% e ﬁ:
- b R HER 0 911 7 80 ARG, SR 003 38 Bk
A1B2 931.2abAB 893. labA . . o .
A1B3 929.6abAB 852.3abA ﬁiﬂufﬁ SPAD ﬁiﬁcﬂi%U EEALI\}E:E%[% ’ﬁﬁ%ﬁj{ﬁ?ﬁ
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Tab.4 Effect of interaction of cutting seedlings with planting density on SPAD value of spring maize leaves
b 3 W U LN nt: 22 1) X i
Treatment Jointing stage Big trumpet stage Silking stage Filling stage Wax ripeness stage
A1BI1 63.8aA 64.7aA 65.3aA 67.1aA 60.2aA
A1B2 61.3abA 63.7abAB 64.2abA 65.9abA 58.2abAB
A1B3 60.2bcAB 61.2abcABC 62.5abAB 64.7abcAB 57.4abcAB
Al1B4 59.0bcC 60.3abcABC 61.7abcAB 63.4abcAB 55.8bcABC
A1BS 58.6bcBC 59.8bcABC 60.9bcAB 62.6bcAB 54.2¢BC
A2B1 61.1abA 62.0abcAB 62.9abAB 64.3abAB 58.4abAB
A2B2 59.9bcAB 60. 8abcABC 61.4bcAB 63. 1bAB 56.2bcAB
A2B3 58.8bcBC 59.8bcABC 60.5bcABC 61.3bcABC 55.4bcABC
A2B4 57.8¢BC 58.0cdBC 58.7cdBC 59.5¢BC 50.7dCD
A2BS 54.8dC 55.1dC 55.8dC 56.3dC 48.9dD
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Tab.5 Effect of interaction of cutting seedlings with planting density on root-shoot ratio

and root number of spring maize

HL3E L Lis%3
Jib 3 Root-shoot ratio Root number
Treatment e ul W 1135 it 22 3 ) [ &R pNCILNRE: G it 22 4 L ]
Big trumpet stage Silking stage ~ Wax ripeness stage Jointing stage  Big trumpet stage Silking stage Wax ripeness stage

AlBI1 0.167aA 0.139aA 0.047aA 11.5aA 22.4aA 32.3aA 48.7aA

A1B2 0.145bcAB 0.131abA 0.046aA 11.0abAl 21.3abA 29.0bAB 47.1aAB

A1B3 0.136¢dBC 0.123bcAB 0.044aA 10. 5abcAB 21.0abAB 28.5bAB 45.8aABC

AlB4 0.123deBC 0.114cdBC 0.040aA 10. 0abcdAB 20.3abcAB 26.6bcBC 44.2abABC

A1B5 0.089fD 0.104deCD 0.036aA 9.7abcdAB 19.7bcABC 26.3bcBC 43.3abcABC

A2Bl1 0.160abA 0.124bcAB 0.054aA 9.5abcdAB 18.4¢dBCD 24.7¢cC 42.0abcABC

A2B2 0.137c¢dBC 0.115¢dBC 0.048aA 9. 1bedABC 17.5deCD 24.1c¢CD 40.9abcABCD

A2B3 0.129cdeBC 0.104deCD 0.046aA 8.7c¢dABC 15.8eD 23.3c¢CD 37.8bcdBCD

A2B4 0.116eC 0.094eD 0.042aA 7.9deBC 12.3fE 19.8dDE 36.1cdCD

A2B5 0.080fD 0.072fE 0.038aA 6.7eC 9.8gE 19.0dE 30.7dD
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KR m AL R R, 2R, 22 B b B ¥ 5 A2B1 4b # T W 2% S5, Hoh AIBL b LK
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Tab.6 Effect of interaction of cutting seedlings with planting density on shoot characters of spring maize

Ak 21 B/ em FAL S/ em 2EH/ em ET
Treatment Plant height Ear height Stem diameter Node number
Al1BI1 293.7eG 111.8fhE 2.52aA 12.3defgCD
A1B2 299. 6deFG 116. 8efghDE 2.46aABC 12. 0egD
A1B3 306.4cdEF 122.0defCDE 2.41abcdABCD 13.0cdeBCD
AlB4 311.2¢CDE 125.4cdeBCDE 2.35c¢dBCD 13.0cdefBCD
A1B5 320.3bABC 129. 7bedABCD 2.31dDE 13.3bedBCD
A2Bl1 304.5cdEF 121.9defgCDE 2.47abAB 15.0aA
A2B2 309.4c¢DEF 128. 1¢cdABCD 2.43abcABCD 14.3abAB
A2B3 318.3bBCD 133.3abcABC 2.37bedBCD 14.3abAB
A2B4 323.5abAB 138.6abAB 2.32dCDE 14.3abAB
A2B5 330.4aA 141.8aA 2.20eE 13.7bcABC
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Tab.7 Effect of interaction of cutting seedlings with

planting density on yield of spring maize

2.2.2 AR IS AT, M E R R E T,
E AR FORFE R ML AR A R kTR
R B AR HR R0, SR AR K /N (A1BS 4 BB
Gb)  HATEOR B Ak, 7E Bl B2 B3 &AFT, #
AL AR FORBER ATRIEL TR R A ORI

=X - 27 W A = =X [T 2. N e e
i P BER ARG AR AR GG 2% 5 1 B b T
Treatment (kg/hm*~) Harvest rate Water content - " 3 IR
o Yield of ear of grain %%ﬁ*ﬁ%gﬂgiﬂﬂu,*u\%ﬂr&kﬁﬁi%ﬂg%%’%ﬁ
A1BI 12 697.0bA 98.3aA 31.20deD *ﬁ}ﬁiﬁl\,%u—éﬁhiﬂﬁ Bl\B2\B3 %{#T%;rﬁ;{ﬁﬁ
A1B2 13 848.7aA 96.8bA 32.57dCD
S r he ~ W TR
A1B3 13 594.4abA 94.0cdB 34.35c¢BC #‘b\1$iig1<ﬁ%‘,ﬂ{tﬂ: A2B1 43, EEU%%U HH
AlB4 10/520. 9B 93.7edB 38.71aA REA [ 75 1 3 484 i A7 BORBEAS ATk BRI R
AIBS 8 960.7dC 86.7eC 37.69abA —
) =X F/N D H B e EL
A2B1 11 156.4¢B 96.7bA 30.49¢D RLFURE, FEARTE IRt I 418 ™ Ak o
A2B2 10 486.8<B 94.7¢B 31.18deD AAOC AR B, B TR BT o DR K8 5
A2B3 8 727.7dC 92.8dB 32.53dCD - e \ N
= E N B = A | 2 </
A2B4 8 016.7dCD 87.2¢C 36.24bAB Al B0 S AR OGBS i e IR AHOG, R R
A2B5 7 098. 6eD 81.3fD 38.04aA K5 E2WREERHL(EI) .,
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Tab.8 Effects of interaction of cutting seedlings with planting density on ear traits of spring maize
47 K G oK FAK /e ol iy i R/
e K/ em L om AT R ) jjﬂﬁ( RRK om % LR ﬁﬁfﬁ; g
. Row number Grain number Barren tip Grain number 100-grain
Treatment Ear length Ear diameter .
per ear per row length per ear weight
A1BlI 20.70aA 5.01aA 16.2aA 35.52aA 0.88dF 575.41aA 37.40aA
A1B2 20.05abAB 4.86abAB 16.2aA 35.15abA 1.04dEF 569.44aAB 35.87cB
A1B3 19.91abAB 4.82abAB 15.8aA 33.52abA 1.22cdEF 529.67bAB 34.13dC
AlB4 17.12¢dDE 4.81labcAB 15.8aA 24.58dC 1.87bCD 388.31dD 32.14eD
A1BS 16.45dE 4.64bcB 16.0aA 21.32eDE 2.98aA 341.21efEF 30.29{E
A2BI 19.31bBC 4.78bcAB 16.0aA 32.91bA 1.47¢DE 526.27bB 36.55bB
A2B2 18.03¢CD 4.74bcAB 16.0aA 28.85¢B 2.13bBC 461.41cC 34.28dC
A2B3 15.19¢F 4.72bcAB 15.6aA 23.84dCD 2.55aAB 371.64deDE 31.65eD
A2B4 14.76eF 4.68bcB 15.8aA 21.07eDE 2.61aAB 332.65{EF 30.70{E
A2BS5 14.73eF 4.59¢B 15.8aA 19.83¢E 2.69aA 312.28(F 27.96gF
RY BERFESHEBMEROBEXSN
Tab.9 Correlation analysis between yield and ear traits of spring maize
. L ORL T . FEAT L Fr ki %L FTRK TR
147 . (8 HL . o .
100-grain K Row number Grain number Barren tip Grain number
Index . Ear length Ear diameter
weight per ear per row length per ear
7= Yield 0.835™ 0.931* 0.699 " 0.41 0.184 -0.934" 0.950 **

T e J3 3 ROR AR SEVE 35 (P <0.05) M (P <0.01),

Note: # and ##% mean significant correlations at 0.05 and 0.01 levels,respectively.
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