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Research on Roughage Harvested by Defoliation at Late Growth Stage of Corn

WANG Minding' SUN Haixia> ZHOU Dao-wei'
(1. Northeast Institute of Geography and Agroecology Chinese Academy of Sciences Changchun 130012 China;
2. Northeast Institute of Geography and Agroecology Chinese Academy of Sciences Haerbin 150081 China)

Abstract: The roughage harvested from corn by different combinations of defoliation was studied during milk
ripe and full ripe stage for solving feed shortage of the ecotone between agriculture and animal husbandry in North—
east China during summer and autumn. The results showed that defoliation( cutting the top) at some stages could not
reduce grain yield and could harvest much forage which was about equivalent to forage yield of 1 —2 hectares
grassland. Meanwhile the concentrations of crude protein and metabolizable energy and digestibility of haversted
roughage were maintained at a relatively high level. The content crude protein was 5.01% —8.48% DM in vitro dry
matter digestibility ranged from 52.74% to 64.65% DM metabolizable energy concentration was between 6. 84 —
8.51 MJ/kg DM. Defoliation at late growth stage of corn can offer high quality roughage for the ecotone between ag—
riculture and animal husbandry in Northeast China.
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Tab.1 The effects of defoliation on grain yield
/( kg/hm?)
Month — day Grain yield
u, d, u, d, u,d, u,d,
08 -23 6 461 £222™ 6 073 £274™ 6 933 +332™ 7 397 £306 4771 £254™ 6249 +196™
10 - 04( CK) 8 280 +253
08 -28 6 953 £424 8 080 +377 7 806 +338 7 737 £226 5290 £172™ 6 471 £228™
10 - 04( CK) 8 177 +340
09 -02 6 612 +320™ 7 390 £230 6 373 +339™ 7 627 £340 5 846 +244™ 5922 £254™
10 - 04( CK) 8 177 +340
09 -07 6 603 +315 7 436 £331 6 614 +233 6 903 +£209 6 123 +204° 6 480 +£265
10 - 04( CK) 7 025 £260
09 -12 5 867 +251 6 811 £304 5824 +218 6 681 £339 6 346 +481 5807 +281°
10 - 04( CK) 7 025 £260
09 -17 5 580 £351 5 814 +225° 5985 +335™ 5 894 +259° 5579 +275 5416 £270
10 - 04( CK) 4 884 £293
09 -22 5294 £293 5 736 +301 4 525 £334 5315 £289 5297 +334 4 057 £413
10 - 04( CK) 4 884 £293
09 -27 7 608 +307 7 950 £397 7 615 £238 7 634 £327 8 391 +284 8 092 +321
10 - 04( CK) 8 280 +253
P <0.05 H P<0.01
Note: ™ . Significantly different at the 0.05 level between treatment and control; ™ . Significantly different at the 0. 01 level between treatment and control.
2
Tab.2 Yield of haversted corn stover by defoliation
/( kg/hm?)
Month-ay Yield of haversted corn stover
u, d, u, d, u,d, u,d,
08 -23 1 537 + 71bE 1411 = 51bB 1 088 + 56aB 1090 + 41aCD 2 707 + 106dB 2 462 + 86¢C
08 —28 1 463 + 76bE 1406 = 78bC 1103 + 67aB 1093 + 42aD 2 714 + 109dB 2 463 + 84cC
09 -02 1 547 + 69bDE 1 438 + 47bC 1108 += 56aB 1186 = 57aD 2 759 + 83dB 2 071 = 84cB
09 -07 1 269 =+ 54beBC 1433 + 81cC 936 + 53aA 1077 £37abCD 2 711 = 117dB 2 114 = 69¢B
09 -12 1 176 +53bABC 1422 + 51bC 825 + 39aA 922 +39aAB 2 229 + 68dA 1 682 + 76¢cA
09 -17 1 111 +32cAB 1 029 + 52bcA 838 + 35aA 883 +42abA 2 022 + 84eA 1729 + 82dA
09 -22 1 042 + 58bA 1 032 + 52bA 827 + 34aA 851 + 33aA 2 059 + 74dA 1 635 £ 91cA
09 -27 1 033 + 63bA 1 029 + 58bA 806 + 44aA 848 + 23aA 2 030 + 68dA 1 619 + 96¢A
0.05 ; 0.05

Note:a b ¢ d e. Mean values with different superscripts in the same row differ significantly( P < 0.05) ; A B C D E. Mean values with different su—

perscripts in the same column differ significantly( P <0.05) .
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Tab.3 Nutritive value of haversted corn stover by defoliation
- 1% 1% 1% 1%
/(MJ/k
Month-day Treatment Ccp ADF NDF IVDMD ( l\/{E e)
08 —28 d, 8.48 30.55 54.72 64.65 8.20
09 -02 d 8.02 30.45 53.24 63.24 8.19
09 -07 d, 6.86 32.25 54.47 63.13 8.11
09 -12 d, 6.02 36.06 57.66 55.23 6.96
09 -17 d, 5.89 36.85 59.47 54.95 6.90
09 -22 d, 5.04 37.00 61.27 54.71 6.88
09 -27 d, 5.01 38.51 62.35 54.34 6.84
09 -07 u, 6.64 29.40 64.53 63.33 8.51
09 -12 u, 6.62 35.47 62.14 56.54 7.63
09 -17 u, 6.42 33.46 65.14 52.74 7.05
09 -22 u, 5.78 33.87 64.32 54.14 7.28
09 -27 u, 5.47 33.70 63.29 53.94 7.16
09 -12 u; d, 6.65 33.49 63.69 55.18 7.27
09 -17 u,d, 6.11 35.04 63.97 53.79 6.96
09 -22 u,d, 5.88 35.68 63.18 53.66 6.99
09 -27 u,d, 5.86 35.22 63.47 53.43 6.95
4
Tab.4 The effects of defoliation on grain yield
/( kg/ha)
;1—(1 Grain yield
Month-day u, d, u, d, u,d, u,d,
08 —18 8 992 +340 8 868 +486 10 766 +280° 91 897 +246 7 376 +343™ 9 326 +320
09 -30( CK) 9514 +258
08 -26 10 281 +244 10 466 +250 9529 +610 11 216 =587 8 002 +329™ 9 167 +453
09 -30( CK) 9 746 +260
09 -02 10 005 +262 9 099 £252 9 457 £383 9 714 £260 9 084 £225 9 312 £353
09 -30( CK) 9 641 £266
09 -08 10 199 +321 10 389 +279 10 183 =456 10 224 +579 9 697 £226 10 259 +363
09 -30( CK) 10 212 =301
09 -16 9 452 +250 9 987 +328 9 852 +£479 9 313 +471 10 041 =351 9 566 +578
09 -30( CK) 10 116 +250
09 -24 10 592 +397 11 117 £726 9 981 +£494 10 847 +408 10 579 +465 10 894 +378
09 -30( CK) 10 216 +218
: P <0.05 A P<0.01
Note: * . Significantly different at the 0. 05 level between treatment and control; ™ . Significantly different at the 0. 01 level between treatment and control.
2.1.3 ( 54.72% 64.65% 8.20 MJ/kg;
) 3 119 kg/hm’
3 909 kg/hm’ 11 532
( ) ( MJ/hm*s 9 12 ud,
) ( ) 2 228 kg/hm’
. 8 28 6.65%
N 33.70% 63.29%
1 406 kg/hm’ 55.18% 7.72 MJ /kg;
8.48% ( ) 148 kg/hm’ 1 229 kg/hm’
( ) 30. 55% 16 202 MJ/hm* .
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Tab.5 Yield of haversted corn stover
/( kg/hm®)
Month-day Yield of haversted corn stover
u, d, u, d, u,d, u,d,
08 - 18 1 160 +62bB 1 288 +53bA 876 +44aBC 1 125 +55bB 2 523 +94dB 1 787 +95cAB
08 —26 1173 +61bB 1 380 +57cA 898 +£41aC 1 084 +45bB 2 403 +110eAB 1 840 +47dAB
09 -02 1 031 +61bAB 1 283 £55cA 932 +58abC 961 +71aA 2319 £69¢eAB 1901 +83dB
09 -08 1 211 +49bcB 1244 +42cA 783 +33aAB 1 068 +62bB 2 506 +69e¢AB 1967 +61dB
09 -16 1 122 +47bAB 1 201 +64bA 781 £52aAB 1 806 +95¢C 2463 +72dAB 1 627 £80cA
09 -24 981 £67bA 1192 +69cA 765 +48aAB 955 £52bAB 2 246 +55eA 1523 +61dA
0.05 ; 0.05

Note:a b ¢ d e. Mean values with different superscripts in the same row differ significantly( P < 0.05) ; A B C. Mean values with different super—

scripts in the same column differ significantly( P < 0.05) .
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