Project Title: Canola Planting Date and Population Study

Project Leader: Bob Stougaard
Project Personnel: ~ Brooke Bohannon
Objective: To identify the optimum canola planting date and density for

northwestern Montana.
Materials and Methods:

The factorial treatment arrangement consisted of three canola varieties, three seeding dates,
and three plant densities. The three varieties selected were DKL30-42, HyClass 955, and InVigor
L130, representing early, medium and late maturity groups, respectively. The seeding dates
were April 17, May 9 and May 21. The first seeding date was selected when soil temperature
reached 50°F at 2 inches. Subsequent planting dates were seeded at increments of 300 growing
degree days (GDD32), which represents the number of GDD necessary for the first true leaves
to emerge. The targeted plant populations were 4, 8 and 16 plants per square foot. Seeding
rates were calculated using the following formula: (9.6 x desired plants per square foot x
thousand kernel weight) / percent survival (Table 1). The experimental design was a
randomized complete block with three replications.

Soil test results showed 202-6-162-38 pounds of available nutrients and a fertilizer blend of 0-
40-40-20 was broadcasted and incorporated on April 9. Flea beetle pressure was high in early
June and a single application of Warrior Il was applied to the entire study on June 6. The third
seeding date experienced severe deer grazing pressure at bolting.

Table 1. Seeding rates to achieve target plant density.

Thousand
Kernel Target Seeding
Variety Weight (g) plant/sqft rate (Ib/A)
DKL 30-42 6.8 4 3.5
DKL 30-42 6.8 8 7.0
DKL 30-42 6.8 16 13.9
InVigor L130 6.1 4 3.1
InVigor L130 6.1 8 6.2
InVigor L130 6.1 16 12.5
HyClass 955 5.3 4 2.7
HyClass 955 5.3 8 54
HyClass 955 5.3 16 10.9

Estimated survival rate: 75%
Ib/A = (9.6 x plant/sqft x tkw)/75
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Results:

The main effect of variety had a significant effect on days to bolt, flower and physiological
maturity, plants per square foot, percent lodging, height, percent oil, test weight and thousand
kernel weights. DKL 30-42 and HyClass 955 were statistically equivalent and the required the
least amount of days to bolt, flower and physiological maturity compared to InVigor L130. No
statistical differences in yield were observed between varieties (Table 2).

Plant density impacted days to physiological maturity and lodging. As plant density increased,
the rate of plant development increased and the degree of lodging increased (Table 3).
However, lodging was minimal for InVigor L130, regardless of the plant density (Table 5). Of
the treatment factors evaluated, the main effect of planting date had the most pronounced
effect on canola growth and development (Table 4). Planting date impacted stand
establishment. The second seeding date had the greatest percent survival and averaged 14
plants per square foot, regardless of targeted plant population. The third seeding date had the
worse percent survival and averaged 4.6 plants per square foot.

Not surprisingly, crop development varied with planting date. The earlier planting provided for
a longer growing season. As planting was delayed, the time interval between crop
developmental stages became more compressed. That is, it took fewer days to reach maturity
(Graph 1). However, planting date had no effect on crop developmental rates when expressed
on a growing degree day basis (Graph 2).
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Planting date had a significant impact on yield. Yields were similar for the first two seeding
dates. However, yields declined dramatically with the third seeding date (Table 4).

Canola development varied by variety and seeding date (Table 6). All varieties displayed similar
rates of development at the first seeding date. However, differences between varieties became
more apparent as seeding was delayed, especially with the late maturing variety, InVigorL130.
Interactions were observed between plant density and seeding date (Table 7) for plants per
square foot, lodging, height, yield, and percent oil. The first seeding date achieved the targeted
number of plants, while the second seeding date exceeded the target, and the third seeding
date was significantly below the desired population. Yields declined as planting date was
delayed, regardless of plant population. Eight plants per square foot at the first and second
seeding dates afforded the highest yields at 58.3 bu/A and 53.3 bu/A respectively. The highest
seeding rate produced the lowest yields at the first two seeding dates, but had the highest
yields at the last seeding date.

Conclusion:

Seeding date and variety had the greatest impact on agronomic performance of canola, while
plant population had minimal effect. Yield was considerably lower with the later seeding date
and this may be attributed poor stand establishment, as well as adverse environmental
conditions during flowering and pod filling. Further, the later seeding date was subject to
severe deer grazing pressure at bolting. Overall, a mid-April to mid-May seeding date with a
target plant population of four to eight plants per square foot appears to be the optimum
conditions for canola production in northwestern Montana.
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Table 2. Main effect of variety on agronomic performance of canola - 2013

BOLT BOLT

BOLT FLWR toFLWR PM toPM PLNT DWT LOD HT YLD OIL  TWT TKW MC
Variety Days Days Days Days Days sqft g % in bu/A- %  Ib/ou % %
DKL 30-42 458  55.7 9.9 1009 55.1 80 2315 193 500 409 475 496 4.5 9.7
HyClass 955 46.1  55.9 9.8 101.1 550 108 2088 178 519 402 480 494 4.3 9.5
InVigor L130 485 57.8 9.3 1029 544 102 2281 53 56.6 405 457 502 3.9 11.6
LSD 0.7 1.7 2.0 14 1.8 1.8 64.1 7.0 4.6 2.7 0.8 0.6 0.3 13
Pr>F 0.0008 0.0517 0.7056 0.0301 0.5371 0.0240 0.6091 0.0097 0.0366 0.7715 0.0029 0.0405 0.0079 0.0198
Table 3. Main effect of plant density on agronomic performance of canola - 2013
4 plants/sqft  47.0 57.1 101 1029 559 42 2214 19 523 398 469 496 4.5 10.8
8 plants/sqft  46.7  56.6 9.8 101.7 55.0 9.1 2388 6.2 541 426 471 498 4.2 10.2
16 plants/sqft 46.7  55.9 9.2 1003 536 157 2081 343 520 392 472 498 4.1 9.7
LSD 0.6 2.2 2.2 14 15 1.6 72.1 43 4.1 6.6 1.0 0.7 0.3 1.7
Pr>F 0.3699 0.3954 0.5672 0.0166 0.0328 0.0001 0.5475 0.0001 0.3839 0.3953 0.7036 0.7860 0.0617 0.3294
Table 4. Main effect of seeding date on agromomic performance of canola - 2013
4/17 522 648 126 1104 582 103 2969 244 544 551 487 503 35 11.1
5/9 464 54.1 1.7 98.2 518 140 2445 180 566 50.1 47,6 493 4.6 9.7
5/21 419 506 8.8 964 546 46 1269 0.0 474 164 449 496 4.7 9.9
LSD 1.4 3.6 39 1.6 2.9 3.0 81.5 9.3 44 7.6 1.0 0.6 0.4 1.8
Pr>F 0.0001 0.0009 0.0521 0.0001 0.0094 0.0024 0.0105 0.0043 0.0098 0.0003 0.0009 0.0270 0.0018 0.1638
Table 5. Effect of variety and density on agronomic performance of canola - 2013

BOLT BOLT

BOLT FLWR toFLWR PM toPM PLNT DWT LOD HT YLD OlL  TWT TKW MC

Variety Days Days Days Days Days sqft g % in bu/A- % Ibfbu % %
Four plants/sqft
DKL 30-42 458 559 101 1023 56.6 32 2458 17 484 414 472 494 4.8 10.3
HyClass 955 46.2  56.0 9.8 1014 55.2 49 1896 28 51.8 391 483 491 4.4 9.2
InVigor L130  49.0 593 103 105.0 56.0 46 2288 1.1 56.6 388 451 504 4.2 13.0
Eight plants/sqft
DKL 30-42 458  56.6 108 101.7 559 69 2174 122 518 456 473 4938 4.6 9.9
HyClass 955 46.1  56.1 100 1011 55.0 99 2321 50 526 434 480 493 43 9.6
InVigor L130 483  57.0 8.7 1024 541 106 2670 14 581 389 461 502 3.6 11.2
Sixteen plants/sqft

DKL 30-42 459 548 8.9 988 529 139 2313 439 497 358 479 495 43 8.8
HyClass 955 46.0  55.7 9.7 1009 549 177 2047 456 514 382 478 4938 4.2 9.8
InVigor L130  48.1 57.1 9.0 1012 531 154 1834 133 550 437 458 50.0 3.9 10.6
LSD 1.0 1.9 2.2 2.9 2.9 33 903 112 43 8.4 14 0.7 0.5 2.5
Pr>F 0.5686 0.1626 0.3852 0.3279 0.3747 0.5494 0.4713 0.0074 0.7783 0.1492 0.4280 0.1852 0.2022 0.3881

FLWR: flowering, PM: physiological maturity, PLNT: plants, DWT: dry weight, LOD: lodging, HT: height, YLD: yield, TWT: test weight, TKW: thousand kernel weight,

MC: moisture
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Table 6. Effect of variety and seeding date on agronomic performance of canola - 2013

BOLT BOLT
BOLT FLWR toFLWR PM toPM PLNT DWT LOD HT YLD OIL  TWT TKW  MC
Variety Days Days Days Days Days sqft g % in buA % Ibbu % %
First seeding date - April 17
DKL 30-42 521 651 130 1108 587 96 3287 272 530 544 490 503 37 110
HyClass 955 518 643 126 1107 589 107 2536 300 524 555 495 501 36 111
InVigorL130 527 649 122 1097 570 108 3084 159 579 555 476 503 32 113
Second seeding date - May 9
DKL 30-42 440 528 88 9.8 528 118 2507 306 529 534 478 491 49 89
HyClass 955 454  54.2 8.8 980 526 154 2314 233 568 466 484 488 4.6 8.9
InVigor L130  49.7  55.2 5.6 998 501 149 2515 00 600 504 466 500 42 114
Third seeding date - May 21
DKL 30-42 413 493 8.0 952 539 27 1151 00 440 151 456 493 50 9.1
HyClass 955  41.1  49.2 8.1 948 537 63 1413 00 466 185 463 492 47 8.5
InVigor L130 431 533 102 992 5.1 49 1244 00 518 155 428 503 43 121
LSD 1.0 18 2.1 16 1.9 30 82 71 29 7.6 0.9 0.7 0.6 14
Pr>F 0.0003 0.0252 0.0159 0.0030 0.0110 0.5959 0.4306 0.0010 0.2132 0.3156 0.0626 0.1393 0.9454 0.0332

Table 7. Effect of plant density and seeding date on agronomic performance of canola - 2013

BOLT BOLT
BOLT FLWR toFLWR PM toPM PLNT DWT LOD HT YLD OIL TWT TKW MC
Density Days Days Days Days Days sqft g % in  bu/a % Ibfbu % %
First seeding date - April 17
4plants/sqft 528 654 127 1117 589 42 2889 44 540 562 485 502 35 115
8plants/sqft 519 647 128 1103 584 99 3266 120 559 583 491 502 36 112
16 plants/sqft 519 642 123 1091 572 169 2751 567 534 509 485 504 34 107
Second seeding date - May 9
4plants/sqft 466 543 78 990 524 60 2405 11 583 505 479 494 50 105
8plants/sqft 466 539 73 979 513 123 2540 67 573 533 477 492 43 94
16 plants/sqft 460 540 80 977 517 238 2391 461 540 465 472 494 43 93
Third seeding date - May 21
4plants/sgft 417 514 98 981 564 24 1347 0.0 444 126 443 493 48 105
8plants/sqft 418 511 93 970 552 51 1359 00 492 162 446 500 47 100
16 plants/sqft 421 493 72 941 520 63 1102 00 487 203 458 494 45 92
LSD 13 18 1.7 33 36 15 76 86 34 62 05 06 04 19
Pr>F 0.4469 0.4699 0.1135 0.6830 0.4780 0.0001 0.8884 0.0001 0.0383 0.0367 0.0007 0.1908 0.0869 0.9330

FLWR: flowering, PM: physiological maturity, PLNT: plants, DWT: dry weight, LOD: lodging, HT: height, YLD: yield, TWT: test weight, TKW: thousand kernel weight,

MC: moisture
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Table 8. Effect of variety, seeding date and population density on agronomic performance of canola - 2013

BOLT BOLT
BOLT FLWR toFLWR PM toPM PLNT DWT LOD HT YLD OlL  TWT TKW MC
Variety Days Days Days Days Days  sqft g % in bu/A % Ibbu % %

First seeding date - four plants/sqft
DKL 30-42 520 653 133 1123 603 40 3824 50 520 542 484 503 38 114
HyClass 955 527 647 120 1120 593 43 2270 50 523 541 498 500 35 110
InVigor L130  53.7 663 127 1107 570 43 2575 33 577 602 472 503 32 121
First seeding date - eight plants/sqft
DKL 30-42 51.7 660 143 1113 597 83 3239 167 543 632 492 503 39 119
HyClass 955 51.7 63.3 11.7 109.7 580 10.7 2765 150 527 596 496 498 37 105
InVigor L130 523 647 123 1100 577 107 3792 43 607 522 485 504 31 113
First seeding date - sixteen plants/sqft
DKL 30-42 527 640 113 1087 56.0 163 279.7 600 527 457 494 503 34 9.9
HyClass 955 51.0 650 140 1103 593 170 2574 700 523 530 491 506 3.7 117
InVigor L130  52.0 63.7 117 1083 563 173 2884 400 553 539 470 503 33 106
Second seeding date - four plants/sqft
DKL 30-42 443  53.0 8.7 977 533 40 2318 00 533 585 484 491 52 9.7
HyClass 955 453  54.7 9.3 977 523 70 1928 33 590 480 492 485 49 8.0
InVigor L130  50.0  55.3 53 1017 517 70 299 00 627 451 460 505 51 136
Second seeding date - eight plants/sqft
DKL 30-42 440 527 8.7 97.0 530 103 2404 200 547 574 478 490 48 8.3
HyClass 955 457  54.0 8.3 973 517 123 2657 0.0 577 517 483 486 46 9.7
InVigor L130  50.0  55.0 5.0 993 493 143 251 00 597 509 471 498 35 103
Second seeding date - sixteen plants/sqft
DKL 30-42 437 527 9.0 957 520 210 2799 717 507 442 473 493 46 8.7
HyClass 955 453  54.0 8.7 99.0 537 270 2357 667 53.7 400 476 494 43 9.1
InVigor L130  49.0  55.3 6.3 983 493 233 2016 00 577 553 467 497 41 101
Third seeding date - four plants/sqft
DKL 30-42 410 493 8.3 970 560 17 1231 00 400 117 448 488 53 9.9
HyClass 955  40.7 487 8.0 947 540 33 1489 0.0 440 152 460 487 49 8.4
InVigor L130 433 563 130 1027 593 23 1322 00 493 111 422 505 44 132
Third seeding date - eight plants/sqft
DKL 30-42 417 510 9.3 9.7 550 20 8.0 00 463 162 449 502 51 9.5
HyClass 955 41.0 510 100 963 553 67 1540 00 473 189 461 496 48 8.6
InVigor L130  42.7 513 8.7 980 553 67 1657 00 540 134 426 503 41 120
Third seeding date - sixteen plants/sqft
DKL 30-42 413 477 6.3 920 507 43 1343 0.0 457 174 471 488 48 7.8
HyClass 955 41.7  43.0 6.3 933 517 90 1209 0.0 483 215 467 493 46 8.6
InVigor L130  43.3  52.3 9.0 970 537 57 753 00 520 220 437 502 43 112

LSD 1.4 3.2 3.9 29 3.2 44 1164 101 60 101 15 1.4 0.7 3.0
Pr>F 0.3101 0.2692 0.4303 0.3264 0.4551 0.8871 0.3701 0.0001 0.9730 0.2255 0.5567 0.9026 0.5194 0.7500

FLWR: flowering, PM: physiological maturity, PLNT: plants, DWT: dry weight, LOD: lodging, HT: height, YLD: yield, TWT: test weight, TKW: thousand kernel weight,
MC: moisture
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