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A GDD Model for Super Sweet Corn Grown under Black P. E. Film Mulch
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ABSTRACT GDD models of corn were developed in bare
soil, while sweet and super sweet corns are grown under
black polyethylene (P. E.) film mulch in Korea. To develop
a suitable GDD model under black P. E. film mulch, a super
sweet corn hybrid “Cambella-90” was planted from 1 April
to 30 June in 2003 at the 10-day intervals under black P. E.
film mulch and in bare soil. In bare soil the best GDD
model was GDD = 2 [(H"+L")/2 - 10C], where H" was daily
maximum temperature but is was substituted for 30C -
(daily maximum temperature - 30°C) when higher than 30°C
and L' was daily minimum temperature, but it was sub-
stituted for 10°C when lower than 10C. The same GDD
model could be adapted for corn grown under black P. E.
film mulch, but base temperature was substituted for 9°C.
To determine planting date for the scheduled harvests, accu-
mulated GDDs were calculated using 30-year average tem-
perature data during the growing season. Under black P. E.
film mulch planting dates were determined by subtracting
GDD of the hybrid, 970C, from accumulated GDD of
scheduled harvest dates.

Keywords : GDD model, planting time, harvesting time,

black P. E. film mulch, super sweet corn
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Table 1. Calculation of GDD.
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T]
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SIH Y2 -
S[H +LY2 - B. T.]
S[H"LY2 - B. T

T.] L

A i e

B. H ; Daily maximum temperature
B. H'; H was substituted for 30°C when higher than 30C
2Z[H"+L)2 - B. T H"; H was substituted for 30C
B. ; Daily minimum temperature
L' ; L was substituted for base temperature when lower than base temperature
¥ Base temperature (B. T.); Varied from 0 to 15T

- (daily max. temp. - 30C) when higher than 30C
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Fig. 1. Changes in GDD of a super sweet corn hybrid, “Cambella-90” grown under black P. E. film mulch and in bare soil.
GDD = 2[(H"+LY/2 - B. T.]. Refer GDD-6 in Table 1.

Table 2. Coefficient of variation of different GDD models among the planting dates with different base temperatures.

Base GDD-1' GDD-2 GDD-3 GDD-4 GDD-5 GDD-6

temp.

(°cl)) M B* M B M B M B M B M B
0 1.9 22 29 37 47 56 29 32 41 48 60 67
1 1.8 1.9 24 33 43 52 26 28 3.7 44 56 64
2 1.9 1.6 20 28 38 47 24 24 33 39 52 60
3 23 1.6 16 23 33 43 24 20 29 35 47 55
4 2.8 1.9 14 1.9 27 38 25 18 24 29 42 51
5 3.6 2.5 1.6 L6 21 32 29 19 21 24 3.7 45
6 44 3.2 2.1 1.6 15 26 35 22 19 19 31 40
7 5.5 42 30 21 1 21 42 29 21 16 24 33
8 6.7 5.2 40 29 14 18 52 37 27 17 18 26
9 8.0 6.5 52 40 23 19 64 48 36 24 14 20
10 9.6 8.0 67 54 36 28 78 6.1 48 34 17 15
1115 9.7 8.5 7.0 51 40 94 78 62 47 28 18
12 137 118 10.6 8.9 7.1 57 113 94 80 63 43 30
13 164 142 131 112 95 79 137 116 102 83 62 47
14 196 172 163 141 125 106 165 142 129 108 87 69
15 236 208 203 178 164 141 200 174 163 140 1.9 98

'GDD: Refer Table 1., *M: Black P. E. film mulch, ’B: Bare soil

e, EFTEY IR RE B S M FE2 L 7] 7 HolARE HAR T 4 Qe VE2EE o83t
A A Fom ARl X7 tjiE o2 AZtErh(Andrew A4S GDDgH 28 U4-E BHT
et al., 1976, Knavel & Mohr, 1967; Lee et al., 1978; A FEIA] 2294 S P, E. film 3B AL 64~
Sheldrake, 1967; Yang et al., 2007). 93d= mE7] 7+ Aol=

Saaee] BN 27 HRIZS ehE = 9] Z7] 7 3199 Holzk 9lgli, CVE 27 138 U 142%
£ 7V 239 GDD mUS 7] 9otol 74 5 W %% ofgith. T2 T 34 P, E. film 5)Bo|A kATt 7] 9



Table 3. The number of days and GDD from planting to harvest of a super sweet corn hybrid, “Cambella-90”, to minimize

the coefficient of variation among the planting dates.

T P E film LSAAM ETL4=22 GDD 22

.
Mulch  Planting date No. of days G?%_l GE%—Z G]7)0183 G?]é 4 G]6)](): 3 Glg)lé 6
1 April 93 1711 1408 1105 1592 1290 987
11 April 86 1666 1382 1099 1532 1249 965
21 April 84 1683 1405 1127 1539 1261 983
1 May 78 1635 1372 1108 1490 1227 963
Black 11 May 73 1614 1350 1086 1475 1211 947
P E 21 May 70 1644 1366 1088 1510 1232 954
film mulch 31 May 68 1677 1388 1100 1543 1254 966
11 June 65 1696 1400 1104 1566 1270 974
20 June 64 1683 1393 1102 1555 1265 974
30 June 64 1691 1403 1114 1563 1275 986
Mean 74.5 1670 1387 1103 1537 1253 970
CV (%) 13.8 1.8 14 1.1 2.4 1.9 14
Planting date No. of days G];Ig_l GISDOIS-Z G];]g_3 02}8_4 G]7)°]8-5 Gll?)l?c_6
1 April 97 1689 1375 1062 1565 1251 961
11 April 92 1704 1402 1099 1560 1258 956
21 April 89 1725 1427 1128 1572 1273 974
1 May 81 1642 1361 1081 1491 1210 930
11 May 77 1655 1365 1075 1508 1219 929
Bare 21 May 74 1684 1384 1084 1542 1242 942
soil 31 May 73 1723 1410 1097 1581 1268 955
11 June 68 1676 1373 1070 1540 1237 934
20 June 66 1664 1368 1071 1532 1236 939
30 June 66 1676 1380 1085 1544 1248 953
Mean 78.3 1684 1385 1088 1544 1244 947
CV (%) 142 16 16 18 18 16 15

'GDD calculated as in Table 1.

A7 A= 4~6d, T7| Ao M= 2~3YU H{7)|7to]
SSEAY 22y g #3871 717HS GDDE ®
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Table 4. Predicted planting date and the number of days from planting to harvest of a super sweet corn hybrid, “Cambella-90”
grown under black P. E. film mulch, to harvest from 1 July to 20 August at the 10-day intervals.

Planting date

Harvesting date

S[H"+L)2 - 7CT SIHLY2 - 9]

1 July 8 Mar (115)° 3 Mar  (120)

11 July 24 April (78) 21 April (81)
21 July 12 May (70) 11 May (71)
31 July 27 May (65) 28 May (64)
10 Aug. 9 June (62) 10 June (61)
20 Aug. 21 June (60) 21 June (60)

"Refer Table 1.
*The number of days from planting to harvest.

Table 5. Daily and accumulated GDD = 2[(H"+L")/2 - 9C] from 1 March to 31 October in Daegu for a super sweet corn
hybrid, “Cambella-90” under the black P. E. film mulch. (Unit; C)

GDD = XZ[(H"+LY/2 - 9C] (Planting~harvest: 970C)
March April May June July Aug. Sept. Oct.

Ple s+ b5 » D = D = D ¥ D = D = D %
1 0 0 4 64 8 239 12 551 16 971 16 1483 17 1997 10 2373
2 0 0 4 67 8 247 13 564 16 987 17 1499 16 2013 10 2383
3 1 1 4 71 8 255 13 577 16 1003 17 1516 16 2028 10 2393
4 1 2 4 76 8 264 13 589 16 1018 17 1533 15 2043 10 2403
5 1 3 5 81 8 272 13 602 16 1034 17 1550 15 2058 9 2412
6 1 5 5 85 8 280 13 615 16 1050 16 1566 15 2073 9 2420
71 6 5 9 9 28 13 629 16 1066 17 1583 15 2088 8 2429
8§ 2 7 5 95 9 208 13 642 17 1083 17 1599 14 2102 8 2437
9 1 8 4 99 10 308 13 655 17 1100 17 1616 14 2115 9 2446
10 1 10 5 104 9 317 13 668 17 1117 17 1633 14 2129 8 2454
11 1 11 5 109 9 327 14 682 16 1133 17 1649 13 2142 8 2462
12 2 13 5 114 10 337 14 696 16 1148 16 1666 13 2156 8 2470
13 2 15 5 119 9 346 14 710 16 1164 17 1682 13 2168 8 2477
14 2 17 5 125 9 356 14 724 17 1181 17 1699 13 2181 8 2485
15 2 18 6 130 9 364 15 78 17 1198 17 1716 13 2194 7 2493
16 1 20 5 135 9 373 15 753 17 1215 17 1733 13 2207 7 2500
17 2 22 6 141 9 383 15 768 17 1232 17 1750 12 2219 7 2506
18 2 24 6 147 10 392 14 782 17 1249 17 1767 12 2231 7 2513
19 2 26 6 153 10 402 14 795 17 1265 17 1784 12 2243 6 2519

20 3 29 6 159 10 413 14 809 16 1282 17 1801 12 2255 6 2526
21 3 32 6 165 11 424 14 824 17 1299 17 1818 11 2266 6 2532
22 2 34 7 171 11 435 14 838 17 1315 17 1834 11 2277 6 2538
23 2 36 7 179 11 447 14 852 17 1332 17 1851 11 2288 6 2543
24 1 37 7 186 11 458 14 866 17 1349 16 1867 12 2300 5 2548
25 2 39 7 194 11 469 15 881 17 1366 16 1883 12 2311 5 2554
26 3 42 7 201 11 480 15 896 17 1383 16 1899 11 2322 5 2559
27 4 45 8 209 12 491 15 910 17 1400 16 1915 11 2333 6 2565
28 4 49 7 216 12 503 15 925 17 1417 16 1932 10 2343 5 2570
29 4 53 8 224 12 515 15 941 17 1434 16 1948 10 2353 5 2575
30 4 56 8 232 12 527 15 956 16 1450 16 1964 10 2363 5 2580
31 4 60 - - 12 539 - - 17 1467 16 1980 - - 4 2584

D" Daily GDD, 3" Accumulated GDD
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Fig. 2. Estimation of planting date to harvest from 1 July to 20 August at the 10-day intervals under black P. E. film mulch
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