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CLIMATOLOGICAL DATA
NORTHWESTERN AGRICULTURAL RESEARCH CENTER
Kalispell, MT

Northwestern Agricultural Research Center climatological data is recorded and sent to
the Atmospheric Administration to be published in the Climatological Data. Daily
maximum and minimum temperatures, soil temperatures at four and eight inches and
precipitation are recorded. This data has been recorded since January 1949.

The weather of the 1992-93 growing season was cooler than most, had significantly
higher precipitation, and due to foliar diseases induced by the climatic conditions was a
poor harvest year for many farmers.

Total precipitation for the 1992/93 season was 27.37 inches, 7.54 inches above the long
time average of 19.83 inches. There were some months in the fall and winter that had
less than normal accumulations yet by the end of March the Flathead Valley had 93%
of the normal and by May 1 were 14% above normal. August also was lower in rainfall
but this fact did not facilitate an already miserable harvest season. High moisture in June
and July (38% and 314% above normal, respectively) contributed to severe lodging,
sprouting, high moisture in grain and delayed harvest. Quality suffered throughout the
area as yields, test weights, and percent plump numbers reflected the poor climatic
conditions of the summer.

The mean temperatures for the growing season were lower than the long term average.
Lower temperatures were experienced during the months of September, December,
January, and February. The lower temperatures in December, January, and February
(5.9, 7.4, and 11.4 degrees less than monthly long term averages) may have been a
significant factor in high percentage of winter kill in soft white winter wheats. Deficient
July temps complicated already poor ripening conditions for cereals in Northwest
Montana. :

Although the frost free period for 1992/93 was 20 days longer than the 44 year average
cereals were not combined until later than normal as farmers waited on rain-delayed
harvest and immature grain. Lodging was severe in many spring barley or winter wheat
varieties and in many cases caused late tillers to emerge resulting in variable maturation.

There were 105 days of continuous snow cover in the Flathead Valley from December
4 through March 18. There were 15 additional nonsequential snow days in November.
Total days of snow cover were 120. Snow depth averaged about 4 inches and was
greatest at the end of December with a 14" accumulation. The last day of snow
accumulation was on March 18 with 1" of snow. The extended period of snow cover
induced TCK dwarf smut infection that was evident in many susceptible varieties.

Cereal diseases were severe throughout Northwestern Montana in both fall and spring
planted cereals. Weather factors were believed to have induced moderate to severe levels
of scald and net blotch in barley. Septoria and leaf or stripe rust were prevalent in
spring and winter wheats. Lower levels of powdery mildew were observed on various
wheat varieties throughout the season.




Following is a list of tables giving a complete description of the weather for the crop
year (September 1992 through August 1993) and 1993 (January through December).

Table 1. Summary of climatic data by months for 1992-93 crop year
(September through August) and averages. for the period
1949-93 at the Northwestern Agricultural Research Center,
Kalispell, MT.

Table 2. Summary of temperature data at the Northwestern
Agricultural Research Center on a crop year basis,
September 1, 1949 through August 31, 1993. (Average)

Table 3. Summary of temperature data at the Northwestern
Agricultural Research Center on a crop year basis,
September 1, 1949 through August 31, 1993. (Maximum)

Table 4. Summary of temperature data at the Northwestern
Agricultural Research Center on a crop year basis,
September 1, 1949 through August 31, 1993. (Minimum)

Table 5. Summary of precipitation records at the Northwestern
Agricultural Research Center on a crop year basis,
September 1, 1949 through August 31, 1993.

Table 6. Precipitation by day for crop yeark September 1, 1992
through August 31, 1993, Northwestern Agricultural
Research Center, Kalispell, MT.

Table 7. Frost free period at the Northwestern Agricultural Research
Center from 1950 through 1993.

Table 8. Temperature extremes at the Northwestern Agricultural
Research Center, Kalispell, MT from 1950-1993.

Table 9. Summary of temperature records at the Northwestern
Agricultural Research Center, January 1950 through
December 1993.

Table 10. Summary of precipitation records at the Northwestern
Agricultural Research Center, Kalispell, MT, January 1950
through December 1993.

Table 11. Summary of growing degree day (GDD) data at the
Northwestern Agricultural Research Center, Kalispell, MT,
May 1, 1949 through October 31, 1993.




Table 1. Summary of climatic data by months for 1992 —-93 crop year (Septefnber thru August) and averages for the period 1949-93
at the Northwestern Agricultural Research Center, Kalispell, MT.

Precipitation (inches)
Current Year

Avg. 1949 to 1992—-93

Mean Temperature (F
Current Year

Avg. 1949 to 1992—-93
Last killing frost in spring

1993
Avg. 1949-93

First killing frost in fall

1993
Avg. 1949-93

Frost Free Period

1993
Avg. 1949-93

Maximum summer temperature

Minimum winter temperature

Sept.
1992

1.21

1.59

511

53.5

Oct.
1992

1.07

1.35

447

43.2

Nov.
1992

2.37

1.52

33.1

32.7

Dec.
1992

1.53

1.63

194

25.3

May June July

Jan. Feb. Mar.

1993 1993 1993

1.68 060 0.73

1560 115 1.16

147 184 337

221 298 338
May 4 (32 degrees F)
May 25

Apr.

1993 1993 1993 1993 1993 Average

Aug. Total or

3.77

1.44

43.6

43.3

September 13 (29 degrees F)
September 14

132 days
112 days

91 degrees F on May 13, 1993

—19 degrees F on February 18, 1993

222

2.31

56.0

51.7

4.00 7.00
290 1.69
56.5 56.6
583 63.8

1.19

1.59

59.7

63.0

27.37

19.83

40.6

434

In this summary 32 degrees is considered a killing frost.




Table 2. Summary of temperature data at the Northwestern Agricultural Research Center on a crop year basis,
September 1, 1949 through August 31, 1993.
Average temperature by month and year
Degrees Fahrenheit

YEAR SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. MEAN

1949-50 54 1 41.5 385 250 42 256 312 419 497 57.0 640 625 41.3
1950-51 538 459 3815 295 202 27.7 27.0 421 50.0 542 64.7 604 423
1951-52 506 408 308 169 180 266 29.3 458 524 56.7 618 62.8 41.0
1952-53 56.0 455 304 276 36.0 329 372 412 495 546 643 631 44.9
1953-54 56.1 46.2 370 31.3 21.1 312 296 408 525 549 634 60.1 43.7
1954-55 529 415 388 288 257 221 245 39.1 47.7 58.8 627 622 421
1955-56 525 446 235 218 233 209 315 442 540 59.0 648 620 41.8
1956-57 55.2 441 309 285 102 284 333 437 556 59.7 654 624 427
1957-58 558 414 321 324 291 304 322 436 596 62.3 652 679 46.0
1958-59 555 446 328 282 247 231 35.3 452 481 59.9 645 61.0 436
1959-60 53.0 439 255 276 194 252 328 443 506 596 688 60.6 426
1960-61 55,0 452 344 249 278 370 3883 420 526 64.7 66.2 67.8 46.3
1961-62 496 423 282 236 174 257 309. 472 515 586 621 62.1 41.6
1962-63 547 447 380 325 11.8 33.1 387 432 514 594 63.0 649 4456
1963-64 58.7 474 358 240 285 283 306 428 511 58.7 64.3 58.9 441
1964 -65 51.2 43.7 337 2241 302 287 286 452 506 576 64.6 63.6 433
1965-66 464 476 350 288 263 27.7 345 429 5483 56.0 645 61.7 43.8
1966-67 50.3 434 334 302 310 332 329 406 522 594 66.1 67.2 457
1967 -68 61.0 459 338 252 233 328 412 420 498 59.0 646 61.3 45.0
1968-69 53.8 429 334 199 131 240 296 471 539 588 623 63.6 419
1969-70 56.0 40.0 852 277 219 299 328 40.2 532 620 648 626 439
1970-71 48.7 4041 31.3 262 236 299 332 436 525 549 619 682 428
1971-72 495 404 341 22.2 170 273 385 406 519 5983 615 659 424
1972-73 50.2 408 337 199 20.7 278 37.7 422 515 57.5 651 64.5 42:6
1973-74 53.3 441 29.3 30.8 210 323 336 427 480 615 64.8 61.6 43.6
1974-75 52.8 43,6 348 30.1 215 215 299 376 486 559 69.1 59.8 42.1
1975-76 52.1 429 3854 275 277 299 310 434 519 545 634 61.3 434
1976-77 55.2 424 331 286 20.0 309 344 450 497 615 626 62.8 439
1977-78 51.7 425 304 220 216 26.1 34.3 43.7 481 59.1 63.4 60.3 41.9
1978-79 53.7 437 272 188 . 441 249 347 4283 515 594 650 654 409
1979-80 56.9 466 30.7 33.0 16.3 29.0 326 47.1 548 56,9 635 586 438
1980-81 541 453 358 32.2 3041 31,3 385 445 525 53.8 628 664 456
1981-82 65,83 432 36.0 270 216 245 375 394 498 59.8 61.1 63.0 43.2
1982-83 534 41.0 2941 25,9 3083 338 379 424 519 576 596 654 440
1983-84 504 429 366 111 27.6 324 383 422 487 564 653 646 43.0
1984 -85 495 400 326 206 192 19.0 308 448 537 576 683 602 414
1985-86 478 408 186 183 254 256 406 43.8 537 639 599 66.1 42.0
1986—-87 50.2 43.0 3083 249 222 279 350 478 556 616 629 59.8 434
1987-88 56.1 433 353 254 205 3083 378 457 514 609 637 639 445
1988-89 534 434 363 233 275 124 288 442 496 598 654 619 422
1989-90 52.7 427 358 253 30.5 245 348 452 498 572 652 64.8 440
1990-91 59.1 419 36.1 16.5 1883 346 328 424 503 551 64.0 652 43.0
1991-92 544 406 321 29.3 28.7 345 39.7 451 53.5 555 612 61.8 447
1992-93 511 44.7 331 194 147 184 337 436 56.0 56,5 56.6 59.7 40.6

MEAN 53.5 432 327 253 221 277 338 433 517 583 63.8 63.0 432

Mean temperature for all years = 43.2
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Table 3. Summary of temperature data at the Northwestern Agricultural Research Center on a crop year basis,
September 1, 1949 through August 31, 1993.
Average maximum temperature by month and year
Degrees Fahrenheit

YEAR SEPRT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. MEAN

1949-50 71.4 524 457 321 144 346 384 5238 631 70.1 786 795 527
1950-51 709 558 382 363 287 366 373 579 632 666 824 77.0 542
1951-52 642 475 372 236 259 357 395 618 657 702 792 795 525

1952-53 734 626 406 332 413 39.1 468 515 625 66.8 833 795 567
1953-54 72.3 61.0 456 36.7 291 384 400 510 672 670 801 744 552

1954-55 66.4 534 459 349 318 312 339 481 605 747 769 824 533
1955-56 676 555 308 29.2 307 30.1 39.7 574 675 733 812 778 534
1956-57 710 537 376 355 190 332 433 553 702 724 821 80.0 544
1957-58 74.3 50.5 40.1 385 337 379 435 544 775 757 808 855 577
1958-59 69.7 579 39.6 34.1 31.8 319 439 579 615 743 832 763 552
1959-60 640 536 339 333 275 34.1 434 561 63.0 748 887 74.1 53.9
1960—-61 72.1 57.8 4141 29.8 35.0 43.1 482 516 6583 82.0 837 86.3 580
1961-62 62.3 53.3 351 30.4 26.0 334 405 607 627 742 792 77.5 528
1962-63 717 547 438 379 199 414 489 557 671 71.8 796 825 56.3
1963 —-64 746 594 434 302 351 377 397 533 635 714 803 729 551
1964 —-65 63.9 550 410 289 35.1 369 410 576 643 714 808 771 54.4
1965—-66 57.5 - 61.1 426 354 318 353 454 548 69.8 691 81.2 784 552

"1966-67 749 551 411 .358 367 409 413 526 660 733 848 872 575
1967-68 789 558 413 30.8 315 408 526 542 634 722 827 757 567
1968-69 65.9 53.1 406 27.3 208 325 409 595 687 720 789 830 536

1969-70 70.4 49.7 430 32.8 285 362 425 497 679 755 7941 80.9 547
1970-71 62.5 52.2 400 341 306 386 416 562 664 67.3 780 875 546
1971-72 64.2 53.1 41.2 309 27.1 359 479 517 647 724 769 833 541
1972-73 640 513 414 286 306 385 47.7 538 658 69.6 837 832 549
1973-74 67.6 56.3 36.8 365 285 396 435 53.1 59.2 76.2 803 776 54.6
1974-75 709 614 432 374 320 315 394 48.1 612 685 855 73.0 5438
1975-76 69.4 52.3 404 351 36.2 376 401 543 66.2 66.3 79.0 744 543
1976-77 73.2 - -57.7 ; 421 36.1 28.0 39.1 427 602 619 770 766 774 56.0
1977-78 64.7 554 385 294 288 355 455 543 58.1 72.6 775 742 528

1978-79 657 592 359 282 137 332 453 525 643 739 815 828 530
1979-80 74.1 595 37.8 392 252 359 408 604 669 69.0 77.0 732 5489

1980-81 669 59.0 439 392 340 389 497 548 633 63.8 78.1 85.0 564
1981-82 70.8 5441 449 342 297 333 458 505 625 743 750 806 54.6
1982-83 69.2 532 369 33.0 368 422 475 552 664 706 73.1 82.9 556
1983-84 65.1 56.0 437 19.9 346 408 468 542 604 69.1 82.8 83.3 547

1984 -85 63.9 522 404 282 253 291 427 56.8 687 732 880 750 536
1985-86 60.4 513 267 252 340 366 516 55.1 66.1 78.5 73.0 84.1 53.6
1986—-87 599 543 380 309 295 342 434 613 679 757 765 749 539
1987-88 735 599 430 326 29.0 393 46.1 58.5 63.8 741 79.5 826 56.8
1988—-89 69.0 620 427 303 353 218 36.1 56.6 61.1 726 816 75.0 537
1989-90 68.5 540 42.4 30.5 364 339 448 573 605 689 79.7 795 547
19909l 779 53.0 438 241 256 425 416 540 617 655 782 816 54.1
1991-92 70.9 . 56.1 38.6 33.7 351 42,7 52,7 57.7 677 67.8 73.1 78.0 56.2
1992-93 64.9 57.4 380 272 224 27.0 437 528 697 678 662 738 509

MEAN 68.5 555 402 32.1 296 36.1 43.6 55.1 649 717 79.7 79.3 547

Mean temperature for all years = 54.7
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Table 4. Summary of temperature data at the Northwestern Agricultural Research Center on crop year basis
September 1, 1949 through August 31, 1993.
Average minimum temperature by month and year
Degrees Fahrenheit

YEAR SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. MEAN

1949-50 36.7 350 312 178 -6.0 166 239 315 36.3 439 494 455 30.2
1959-51 366 360 248 226 11.7 188 16.6 26.2 36.7 41.7 469 43.7 30.2
1951-52 37.0 340 244 101 10.0 174 191 29.8 391 43.1 443 461 29.5
1952-53 386 283 202 219 306 267 275 309 36,5 423 453 46.7 33.0
1953-54 398 314 284 259 13.1 240 192 306 37.7 428 46.7 457 321
1954-55 393 295 316 227 195 13.0 150 30.0 349 428 485 420 307
1955-56 373 336 16.1 144 159 117 233 30.9 405 447 482 461 30.2
1956-57 394 344 242 215 14 136 232 320 409 47.0 48.7 448 309
1957-58 372 323 241 262 245 228 209 328 417 488 495 50.3 343
1958-59 412 312 260 222 175 142 266 324 347 454 458 456 31.9
1959-60 42.0 341 17.0 . 21.8 112 163 21.1 324 3841 443 488 470 312
1960-61 379 325 276 199 206 309 284 3283 39.8 474 4877 492 346
1961-62 36.8 312 212 16.8 87 179 212 337 4083 430 450 466 302
1962-63 376 346 322 27.1 37 247 284 306 357 47.0 464 469 329
1963—-64 427 353 281 177 218 189 214 322 386 46.0 483 449 338.0
1964 -65 384 323 264 158 2583 204 162 327 36,9 438 484 50.0 322
1965-66 352 34.0 274 221 208 20.0 236 309 387 428 477 450 324
1966—-67 43.6 317 256 246 253 255 245 286 384 454 474 472 340
1967-68 43.1 35,9 263 194 150 248 29.7 29.8 36.1 457 464 46.8 333
1968-69 41.7 326 261 12.5 54 154 182 346 39.0 455 457 43,5 30.0
1969-70 416 303 274 226 153 234 23.0 30.7 385 482 50.5 443 33.0
1970-71 39 279 225 183 165 21.0 248 31.0 386 423 457 488 31.0
1971—-72 347 276 269 135 77 186 290 29.0 392 463 458 485 30.6
1972-73 364 292 259 11.1 11.0 174 278 296 364 444 465 458  30.1
1973-74 389 320 218 252 13.5 251 236 324 36.7 46.9 495 456 326
1974-75 347 257 263 229 109 115 204 271 36.1 43.3 52.7 465 29.8
1975-76 347 334 303 20.0 19.1 222 220 324 376 426 478 483 325
1976-77 372 272 241 21.1 12.0 226 26.1 299 374 46.0 485 482 317
1977-78 386 295 222 146 145 167 232 331 38.1 456 49.2 464 31.0
1978-79 41.7 283 18.4 93 -56 16,5 240 321 387 449 485 480 287
1979-80 39.7 337 236 26.8 7.5 22.1 245 33.7 427 447 50.0 440 328
1980-81 413 316 27.7 25.1 262 238 272 342 417 437 476 478 34.8
1981-82 397 322 270 198 135 157 292 284 372 4583 473 454 317
1982-83 376 288 214 187 237 253 284 295 375 447 46.1 48.0 325
1983-84 356 29.7 295 24 206 240 299 302 371 436 478 46.0 314
1984 -85 352 277 247 13.0 1382 9.0 18.8 327 387 420 485 455 29.1
1985-86 352 302 106 11.4 16,9 145 296 325 413 493 468 481 30.5
1986—-87 405 316 226 18.8 149 216 266 342 433 474 494 447 33.0
1987-88 38.7 26,5 276 18.1 115 213 295 33.0 390 477 479 452 322
1988-89 386 329 298 16.3 197 29 214 318 38.1 46.9 493 48.7 314
1989-90 36.9 31.83 29.83 20.1 247 152 247 33.2 391 454 506 50.0 334
1990-91 404 309 284 88 11.0 266 240 30.8 390 447 498 488 31.9
1991-92 379 25.1 256 250 224 263 268 326 392 432 493 457 383
1992-93 374 32.0 281 11.6 7.0 9.8 2838 345 4283 452 470 456 304

MEAN 385 31.2 251 18.6 15.1 1983 240 314 386 450 479 466 31.8

Mean temperéiure for all years = 31.8
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Table 5. Summary of precipitation records at the Northwestern Agricultural Research Center on a crop year basis,
September 1, 1949 through August 31, 1993.

YEAR SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. MEAN

1949-50 1.03 105 167 092 262 113 2.31 0.84 0.15 3.90 3.12 0.75 19.49

1950-51 052 230 1.16 248 094 129 062 282 3877 226 1.083 2.86 21.55
1951-52 149 562 1.01 3.31 1.03 098 097 0.17 1832 3.95 0.56 0.69 21.10
1952-53 013 0.05 060 098 184 1.14 098 2,07 2.00 3.31 T 1.62 14.72
1953-54 0.71 003 087 130 265 079 083 079 152 298 2091 3.79 19.17
1954-55 1.09 054 100 043 1.00 1.31 0.44 0.82 118 1.86 3.08 0.00 12.75
1955-56 164 189 197 2388 176 153 087 1.28 1.06 420 213 3.21 23.92
1956-57 1.16 110 053 096 147 114 075 1.22 1.75 2.51 Q.52 0.78 13.89
1957-58 010 159 096 1.76 156 267 097 147 220 256 0.84 0.58 17.26
1958-59 199 116 290 277 195 133 075 162 410 1.75 T 0.91 21.28
1959-60 422 336 432 034 167 1.10 1.01 128 327 069 0.13 243 23.77
1960—-61 055 144 172 124 065 146 196 226 402 145 076 0.64 18.15

1961-62 340 122 177 209 183 115 159 096 259 115 011 0.72 18.08
1962-63 058 1.85 1.31 0.91 1.69 1.21 085 1.07 057 500 144 210 18.58

1963-64 146 075 095 170 1.46 041 1.57 087 333 3.86 3.01 1.64 21.01
1964-65 227 085 162 362 225 064 024 255 0.81 230 115 474 23.04
1965-66 1.72 0.21 1.31 055 142 067 053 076 118 6.57 249 1.64 19.05

1966-67 079 134 3383 168 150 062 127 099 1380 253 0.02 0.01 1538
1967-68 0.91 1.88 062 116 079 115 068 057 392 222 1.00 342 18.32

1968-69 4.51 239 159 312 305 075 069 189 1.19 5.21 0.70 0.09 2468
1969-70 1.54 190 0.31 114 310 089 149 076 1.97 437 3.08 044 20.99
1970-71 1.79 1388 175 099 184 077 069 058 245 442 1.31 1.11 19.08

1971-72 094 087 170 162 110 165 2.11 095 148 328 1.77 0.98 1845
1972-73 1.38 184 080 219 052 056 070 045 113 2.14 0.01 0.63 12.35
1973-74 1.37 1.41 295 194 135 132 140 336 1.82 1.80 1.01 0.62 20.35
1974-75 080 012 110 1.31 156 1.08 150 127 150 140 1.08 4.26 16.98
1975-76 118 296 085 139 091 . 112 034 192 190 249 149 342 1997
1976-77 096 062 073 0.86 083 0.71 1.40 0.41 290 0.52 3.60 1.50 15.04
1977-78 284 056 162 410 215 099 0.72 254 356 263 3.90 3.3¢ 28095
1978-79 190 0.15 0.96 0.91 170 145 082 233 267 123 040 1.79 16.31
1979-80 103 175 050 103 153 203 097 188 548 389 1.08 245 23.62
1980-81 120 083 0.78 258 1.81 1.85 217 175 386 4.70 1.17 0.96 23.66
1981-82 077 056 149 1.91 238 148 1.16 160 125 241 2.06 1.17 18.24
1982-83 237 075 139 160 093 0.85 1.71 2.41 120 296 3.66 1.16 20.99
1983-84 170 113 196 257 080 219 1.81 1.83 2.91 2.07 0.31 0.55 19.98
1984 -85 215 225 140 129 0.31 128 090 1.31 2.81 1.89 035 1.62 17.56
1985-86 535 155 1.61 0.51 239 2383 050 134 292 183 2.09 0.81 28.28
1986-87 363 . 080 178 063 038 046 347 115 189 195 485 0.98 21.97
1987-88 0.81 0.12  0.91 118 098 103 077 136 360 198 1.07 0.13 13.94
1988-89 230 062 139 169 139 148 229 1.09 270 205 270 3.69 23.39
1989-90 150 229 3875 192 09 100 176 163 3.74 268 2.34 244 26.01
1990-91 T 232 137 260 1.41 0.41 0.72 1.21 272 536 077 1.15 20.04
1991-92 080 075 226 058 117 0.61 083 1.18 165 534 224 094 1835
1992-93 1.21 1.07 237 153 168 060 073 377 222 400 7.00 1.19 27.37

MEAN 159 135 152 163 150 115 116 144 231 290 169 1.59 19.82

Mean precipitation for all crop years = 19.82
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Table 6.  Precipitation by day for crop year, September 1, 1992 through August 31, 1993.
Northwestern Agricultural Research Center, Kalispell, MT.

SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG.

DATE 1992 1992 1992 1992 1993 1993 1993 1993 1993 1993 1993 1993
1 0.03 0.02 0.15 0.05 0.78 0.03
2 0.07 0.08 0.05 025 0.03 0.03 0.08
3 0.02 0.05 0.58
4 T 0.42 0.02 0.31
5 0.22 0.16 0.70 1.08
-6 003 T ’ 0.01 0.85
7 0.19 0.42 0.15 0.23
8 0.17 0.76 0.03 013 0.19 0.31 0.06
9 0.08 0.01 025 0.01 0.21 0.70
10 0.10 0.03 . 0.39
11 0.11  0.02 0.20 0.02
12 0.04 0.05 T 0.01 0.18 0.21 0.07
13 0.02 0.34 T 0.02 0.53 0.10
14 0.03 T 0.02 011 T 0.01 0.01
15 013 0.02 0.03 0.08 0.01 0.20 0.03 0.02 0.07 0.33 0.03
16 0.18 0.03 0.04 0.45 0.11
17 0.10 0.02 0.12 002 T 0.10 0.41
18 0.08 0.15 0.25 0.69 0.08
19 0.05 0.07 0.04 1.08 0.27
20 0.02 003 0.10 025 0.14 0.02 0.15 0.23
21 0.02 0.05 0.11 0.16 0.17  0.07
22 0.21 0.02 0.08 0.37 0.03 0.06
23 0.03 0.03 0.08 0.02 0.34 0.35 0.10 0.07
24 0.30 0.05 0.26 0.10
25  0.01 0.22 0.10  0.09 0.05 0.23
26 0.05 T 0.12 T 0.14 0.10 0.19 0.10
27  0.19 0.01 0.15 0.31 0.03 0.21
28  0.01 0.18 0.16 0.04 0.05 0.03 0.02
29 0.12 0.16  0.10 0.01 0.20 0.22 0.37
30 0.18 0.36 : 0.03 0.56 0.02
31 0.20 0.11 0.01
YTD

TOTAL 1.21 107 ~2.37  -183  1.68 -.060 -0.73 877 - 222 4.00 . .7.00 1.19 . 27.37
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Table 7. Frost free period at the Northwestern Agricultural Research Center from 1950 thru 1993.

DATE TEMPERATURE DATE TEMPERATURE FROST
YEAR LAST FREEZE DEGREE F FIRST FREEZE DEGREES F FREE SEASON
1950 June 10 32 Sept. 11 29 93
1951 June 1 29 Sept. 15 29 106
1952 June 14 32 Sept. 8 29 86
1953 May 23 32 Sept. 16 31 116
1954 May 29 31 Sept. 30 26 124
1955 May 25 28 Sept. 13 31 111
1956 May 38 26 Sept. 2 32 122
1957 May 23 30 Sept. 9 30 109
1958 May 14 31 Sept. 27 31 136
1959 June 11 32 Aug. 30 30 80
1960 June 18 32 Sept. 6 32 80
1961 May 6 32 Sept. 12 29 129
1962 May 30 32 Sept. 3 25 96
1963 May 22 ' 28 Sept. 18 32 119
1964 May 25 26 Sept. 11 28 109
1965 June 7 30 Sept. 6 31 91
1966 May 18 26 Sept. 30 28 135
1967 May 26 28 Sept. 23 32 120
1968 May 20 32 Sept. 21 32 124
1969 June 13 28 Sept. 6 32 85
1970 May 11 32 Sept. 10 31 122
1971 July 7 32 Sept. 14 28 69
1972 May 4 32 Sept. 12 32 131
1973 May 22 31 Sept. 2 31 103
1974 May 18 31 Sept. 2 30 107
1975 May 25 32 Sept. 12 32 110
1976 May 21 30 Sept. 8 30 110
1977 May 16 29 Sept. 27 28 133
1978 May 23 31 Sept. 17 28 116
1979 May 30 31 Oct. 1 32 123
1980 June 4 32 Sept. 24 31 111
1981 May 5 28 Sept. 24 25 142
1982 May 30 31 Sept. 15 23 108
1983 May 15 31 Sept. 6 31 114
1984 June 2 32 Sept. 13 30 103
1985 May 13 26 Sept. 7 32 117
1986 May 16 31 Sept. 7 31 114
1987 May 22 28 Sept. 17 29 147
1988 May 3 30 Sept. 12 30 131
1989 May 21 32 Sept. 9 29 110
1990 May 10 31 Oct. 6 24 149
1991 May 27 32 Sept. 19 32 115
1992 May 17 30 Aug. 24 32 99
1993 May 4 32 Sept. 13 29 132

Mean for
years May 25 31 Sept. 14 30 112




14

Table 8. Temperature extremes at the Northwestern Agricultural Research Center, Kalispell, MT
from 1950-93.

MINIMUM MAXIMUM
TEMPERATURE TEMPERATURE
YEAR DATE DEGREES F DATE DEGREES F
1950 Jan. 30 -40 Aug. 31 88
1951  Jan. 28 -25 Aug. 2 92
1952 Jan. 1 -14 Aug. 31 90
19583 Jan. 6 8 July 12 97
1954 Jan. 20 -32 July 6 90
1955 Mar. 5 -20 June 22 96
1956 Feb. 16 -25 July 22 90
1957 Jan. 26 -34 July 13 91
1958 Jan. 1 2 Aug. 11 94
1959  Nov. 16 -30 July 23 96
1960 Mar. 3 -32 July 19 98
1961 Jan. 2 0 Aug. 4 100
1962 Jan. 21 -32 Aug. 16 92
1963 Jan. 30 -24 Aug. 9 94
1964 Dec. 17 — a8 July 8 91
1965 Mar. 24 -10 July 31 89
1966 Mar. 4 -7 Aug.. 2,25 91
1967 Jan. 24 2 Aug. 19 95
1968  Jan. 21 -23 July 7 94
1969 Jan. 25 -13 Aug. 24 97
1970 Jan. 15 -14 Aug. 21,25 92
1971 Jan. 12 -8 Aug. 6,9 96
1972 Jan. 28 —-24 Aug. 9,10 92
1973  Jan. 11 —22 July 11 97
1974 Jan. 5 -18 June 16,20 93
1975 Jan. 12, Feb. 9 -16 July 12 96
1976 Feb. 5 -4 July 27 90
1977 Dec. 31 -11 June 7 97
1978 Dec. 31 -31 July 16 91
1979  Jan. 1 - 31 July 20 97
1980 Jan.29 -20 July 23 92
1981 Feb. 21 =21 Aug. 26,27 97
1982 Feb. 9,10 -23 "~ Aug. 8 91
1983 Dec. 25 . -29 Aug. 8 97
1984 Jan. 18 -14 July 27 97
1985 Jan. 30 -24 July 9,111,283 94
1986 Nov. 10 -8 May 30 93
1987 Jan. 16, Dec. 31 -4 July 27 95
1988 Jan. 6 -17 July 22, Aug. 6 92
1989 Feb. 4,5 -20 Aug. 1 96
1990 Dec. 30 -33 Aug. 16 94
1991  Jan. 2,3 =11 Aug. 10 92
1992 Jan. 20 10 Aug. 15 93
1993 Feb. 18 ‘ -19 May 13 91
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Table 9.- Summary of temperature records at the Northwestern Agricultural Research Center
January 1950 through December 1993.

AVERAGE TEMPERATURE BY MONTH AND YEAR
DEGREES FAHRENHEIT
DATE JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. MEAN

1950 4.2 25.6 31.2 41.9 49.7 57.0 64.0 625 53.8 459 315 295 414
1951 20.2 27.7 27.0 421 50.0 54.2 64.7 604 50.6 40.8 30.8 169 405
1952 18.0 26.6 29.3 458 524 56.7 61.8 628 56.0 45.5 304 276 427
1953 36.0 329 372 412 495 546 64.3 63.1 56.1 46.2 37.0 313 458
1954 21.1 31.2 29.6 40.8 525 549 63.4 601 52.9 41.5 38.8 28.8 43.0
1955 25.7 221 24.5 3941 47.7 58.8 62.7 622 52.5 44.6 23.5 21.8 404
1956 23.3 209 315 442 540 59.0 64.8 62.0 55.2 441 309 285 43.2
1957 10.2 23.4 333 437 556 59.7 654 624 558 41.4 321 324 430
1958 29.1 30.4 322 436 59.6 623 65.2 67.9 55.5 44.6 32.8 28.2 46.0
1959 24.7 23.1 35.3 45.2 48.1 599 645 61.0 53.0 43.9 25,5 276 427
1960 19.4 25.2 323 44.3 50.6 59.6 68.8 60.6 55.0 45.2 344 249 434
1961 27.8 37.0 382 420 526 647 66.2 67.8 49.6 42.3 28.2 236 450
1962 17.4 257 30.9 47.2 51,5 58.6 62.1 62.1 54.7 44.7 38.0 325 4338
1963 11.8 33.1 38.7 423 514 594 63.0 649 58.7 47.4  35.8 240 442
1964 28.5 28.3 30.6 4238 51.1 58.7 64.3 58.9 51.2 43.7 33.7 2241 42.8
1965 30.2 28.7 28.6 45.2 506 57.6 64.6 63.6 46.4 476 35.0 288 43.9
1966 26.3 27.7 345 429 543 56.0 645 617 59.3 43.4 334 30.2 445
1967 31.0 33.2 329 406 52.2 59.4 66.1 67.2 61.0 45.9 33.8 25.1 45.7
1968 23.3 32.8 41.2 420 498 59.0 646 613 53.8 42.9 33.4 19.9 437
1969 13.1 24.0 29.6 471 539 58.8 623 63.6 56.0 40.0 35.2 27.7 426
1970 21.9 29.9 32.8 40.2 53.2 62.0 648 62.6 48.7 40.1 31.3 26.2 4238
1971 23.6 29.9 33.2 43.6 525 549 619 682 49.5 40.4 341 22.0 4238
1972 17.0 27.3 385 406 519 593 61.5 65.9 50.2 40.3 33.7 19.9 422
1973 20.7 27.8 37.7 422 515 575 65.1 64.5 53.3 441 29.3 30.8 437
1974 21.0 32.3 33.6 427 48.0 615 6438 61.6 52.8 43.6 34.8 30.1 43.9
1975 21.5 21.5 29.9 37.6 486 55.9 69.1 50.8 52.1 42.9 35.4 275 418
1976 277 29.9 31.0 434 519 545 63.4 61.3 55.2 424  33.1 28.6 435
1977 20.0 30.9 34.4 450 49.7 61.5 62.6 62.8 51.7 425 30.4 220 428
1978 21.6 26.1 34.3 437 48.1 59.1 63.4 60.3 53.7 43.7 27.2 18.8 417
1979 4.1 24.9 347 423 515 594 65.0 65.4 56.9 46.6 30.7 33.0 429
1980 16.3 29.0 32.6 471 54.8 56.9 63.5 58.6 541 45.3 35.8 322 439
1981 30.1 31.3 38.5 445 525 53.8 62.8 66.4 55.3 43.2 36.0 27.0 451
1982 21.6 24.5 375 394 4938 59.8 61.1 63.0 534 41.0 29.1 25,9 422
1983 30.3 33.8 379 424 519 57.6 59.6 65.4 50.4 429 36.6 11.1 43.3
1984 27.6 324 383 422 487 56.4 653 64.6 49.5 40.0 326 206 43.2
1985 19.2 19.0 30.8 4438 53.7 57.6 683 60.2 47.8 40.8 18.6 18.3 39.9
1986 254 256 40.6 438 53.7 63.9 59.9 66.1 50.2 43.0 303 249 440
1987 22.2 27.9 35,0 47.8 556 61.6 62.9 59.8 56.1 43.2 35.8 254 444
1988 20.5 30.3 37.8 457 514 609 63.7 63.9 53.8 47.5 36.3 23.3 446
1989 27.5 12.4 28.8 44.2 49.6 59.8 654 61.9 52.7 427 35.8 253 422
1990 30.5 245 348 452 49.8 57.2 65.2 64.8 59.2 419 36.1 16.5 43.8
1991 18.3 34.6 32.8 424 50.3 55.1 64.0 65.2 544 406 32.1 29.3 433
1992 28.7 34.5 39.7 451 635 555 61.2 61.8 51.1 44.7 33.1 19.4 440
1993 14.7 184 33.7 436 56.0 56.5 56.6 59.7 514 444 250 254 405

MEAN 22.1 27.7 33.8 433 51.7 583 63.8 63.0 53.4 434 324 253 432
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Table 11. Summary of growing degree day (GDD) data at the Northwestern Agricultural Research Cent:-
May 1, 1949 through October 31, 1993. GDD = Temp Max + Temp Min : 2 — 50

Max Temp > 86F substituted with 86; Min Temp < 50F substituted with 50

YEAR MAY
1949 314.0
1950 208.0
1951 223.0
1952 243.5
1953 194.5
1954 270.5
1955 165.0
1956 282.0
1957 312.5
1958 427.5
1959 187.0
1960 202.5
1961 248.0
1962 201.0
1963 265.0
1964 219.5
1965 222.0
1966 306.5
1967 255.0
1968 207.5
1969 293.5
1970 281.5
1971 259.0
1972 228.5
1973 259.5
1974 152.5
1975 180.0
1976 251.0
1977 184.0
1978 131.0
1979 225.5
1980 268.0
1981 209.0
1982 195.0
1983 2595
1984 162.0
1985 294.5
1986 247.5
1987 287.5
1988 218.5
1989 178.5
1990 165.5
1991 175.0
1992 277.0
1993 301.5

MEAN 236.4

499.5
465.0
411.5
472.5
455.5
387.0
502.5
437.5
466.0
553.0
417.5
383.0
548.5
438.0
508.5
357.0
453.5
445.5
545.0
407.0
503.5
474.5
5583.5
505.5
497.0
432.5
362.5
400.0
428.0
375.0
510.5
361.0
517.0
473.0
510.5
511.0
394.5
529.0
388.5
503.0
388.5
459.0
499.5
441.5
383.0

456.8

57.5
97.5
33.0
199.0
172.0
61.5
103.5
98.0
60.0
136.0
68.0
132.5
99.5
86.5
150.0
88.0
173.0
97.0
101.5
57.5
38.0
72.5
100.0
87.0
106.5
179.0
77.5
119.5
93.0
145.0
163.0
151.0
73.0
66.5
98.5
108.5
67.0
86.0
154.0
197.5
80.0
75.0
170.5
140.0
114.0

107.4
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Montana State University

WILD OAT POPULATIION STUDY - R9 1993
Project Code:93-WOP-RS » Location :KALISPELL, MT

Cooperator :BRUCE MAXWELL By:Bob Stougaard

Weed/Crop Code TIELD TEST WT % PLUNP WILD OAT WILD OAT WILD OAT BARLEY BARLEY  BARLEY

Rating Data Type BARLEY BARLBY BARLEY §#/S5Q PT 4/5Q PT 4/5Q FT #/5Q FT 4/SQ BT #/5Q It
Rating Upit BO/A* 6-4-93 6-15-93 6-28-93  6-4-93 6-15-93 §-28-93

................................................................................................................................

frt freataent Forn Fu Grov  Appl
Ho Hame At Ds Rate §tg  Code

Bllltll"l'lg’ll‘ll=8=83.ESBI:E::SI.ISI':II".S‘ll’l'2::8:!'IlIS383‘sSlllIlIS=SII‘S3SI22I88I8II3‘8"‘8“8'!'!.8:"""."tl'l'll

1 @ BARLEY 0.0 8.0 6.0 1.3 0.7 0.0 0.0 6.0 8.0

1 @DAP
1 @ WILD QAT

2 @ BARLEY 8.0 8.0 0.0 2.3 3.8 2.0 8.0 0.9 0.0

2 0Dar
2 10 WILD OAT

3 @ BARLEY ‘ 0.0 0.0 0.0 6.2 1.8 7.9 6.0 0.0 8.0

3 0 DaP
3 40 WILD QAT

4 0 BARLEY 8.1 17.3 6.8 18.7 23.8 18.3 8.0 0.0 8.0

¢ @ Dap
4 160 WILD O0AT

5 @ BARLBY 6.0 8.0 6.0 37.8 58.3 38.2 8.0 8.0 8.9

5 0 DAP
5 400 WILD 0Af

§ 1/21 BARLEY 47.7 §1.9 89.1 1.1 1.3 8.2 10.9 10.5 8.8 ..

6 0 DAP
6 @ WILD OAT

7 1/21 BARLEY 42.17 51.4 19.4 2.8 5.7 3.0 18.5 18.5 8.1

7 0 DAP
7 10 WILD OAT

8 1/21 BARLEY 22.9 41.3 52,17 5.2 10.5 6.5 12.5 114 11.3

8 @ DAp
8 40 WILD OAT

9 1/21 BARLEY 9.5 48.3 §1.7 12.8 2155 15.5 10.0 9.1 9.8

9 0DAp
9 160 WILD OAT

10 1/21 BARLEY 4.8 48.8 §3.1 22.8 39.5 29.1 9.8 9.2 8.3

10 DAP
10 466 WILD OAT

11 1/21 BARLEY 61.9 49.9 64.7 0.0 8.3 0.e 9.0 9.7 8.2

11 7 Dap
11 @ WILD 0Af

12 1/21 BARLEY 52,6 50.7 77.0 8.2 1.7 2.3 9.1 9.7 8.5

12 7 DAp
12 1@ WILD OAf
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. WILD OAT POPULATIION STUDY - R9 1993
Project Code:93-WOP-R9 Location :KALISPELL, MT

Cooperator :BRUCE MAXWELL By:Bob Stougaard

feed/Crop Code {IBLD TBST WP % PLUKP WILD OAT WILD OAT WILD OAT BARLEY BARLEY  BARIE!

Rating Data fype BARLBY BARLEY BARLEY #/SQ PT #/5Q PT 4/SQ PT 4/5Q FT 4/5Q BT 4/SQ Pt
Rating Uit BO/A? 6-4-93 6-15-93 6-28-93  6-4-93 6-15-93 6-28-93

frt freataent Fora Fx Grov  Appl
Ko Fame Aat Ds Rate Stg  Code

13 1/21 BARLEY . 39.7 49.9 66.8 8.3 1. 9.3 10.8 10.7 9.5

13 7 DAP
13 40 WILD OAT

14 1/21 BARLBY 4.5 4.3 8.4 0.7  23.5  23.3 1.3 6.7 5.4

14 7 DAP
14 160 WILD 0Af

15 1/2IBARLEY 27.4 50.4 66.6 0.5 4.7 7.8 11.5 12.2 9.4

7 DAP
15 40@ WILD QAT

16 11 BARLEY 49.6 49.6 61.3 4.3 1ol .8 14.9 14.9 11.5

16 0 DAP
16. 0 WILD 0Af

17 1I BARLEY 32.2 49.6 56.6 8.7 1.1 1.5 18.2 14.5 13.2

17 @ DAP
17 1@ WILD QA

18 11 BARLEY 39.3 49.6 62.3 3.5 6.2 4.8 14.8 15.8 12.5

18 @ DAP
18 4@ WILD OAT

19 11 BARLEY 25.9 51.2 59.5 8.8 15.5 13.9 15.7 14.8 12.0

19 @ DAP
19 160 WILD OAT

20 11 BARLEY 3.9 47.6 54.3 29.8 45.3 9.7 12.3 12.7 16.7

20 0 DAP
20 400 WILD QAT

2! 11 BARLEY 43.6 §1.7 80.9 8.5 1.8 0.5 14.5 15.0 11.2

21 7 Dap
21 @ WILD OAf

22 11 BARLEY 47.5 §1.7 4.5 8.2 3.2 3.2 12.3 14.9 11.2
22 7 DAP
22 10 WILD 0AT

23 11 BARLEY 48.4 50.1 §5.9 - 0.5 6.5 1.2 14.3 15.0 12.7

23 7 DAP
23 40 WILD OAf

241X BARLEY : 45.5 49.9 62.1 8.0 20.8 21.8 14.7 14.5 12.9

24 7 DAP
24 160 WILD 0Af
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Montana State University
WILD OAT POPULATIION STUDY - R9 1993
Project Code:93-WOP-RS Location : KALISPELL, MT

Cooperator :BRUCE MAXWELL By:Bob Stougaard

Weed/Crop Code YIELD TEST W? % PLONP WILD OAY WILD OAT WILD OAT  BARLEY  BARLEY  BARLEY

Rating Data Type BARLEY BARLEY BARLEY #/5Q BT #/SQ Y #/SQ FT #/SQ PT H/SQ If $/5Q 1t
Rating Onit BO/A* §-4-93 6-15-93 6-28-33  6-4-93 6-15-33 6-28-33

................................................................................................................................

frt freataent Fora Fn Grov  Appl
No Eame Axt Ds Rate Sty Code

25 11 BARLEY 33.3 58.1 £3.8 0.5 §1.3 §1.§ 15.2 18.7 11.8

25 7 DAP
25 400 WILD OAT

26 21 BARLEY 59.9 48.6 46.6 11.17 8.2 0.0 28.3 21.1 20.3

26 @ DAP
26 @ WILD OAT

27 21 BARLEY 50.0 48.6 46.1 5.8 3.3 3.2 28,17 32.1 2.1

27 0 DAP
27 1@ VILD OAT

28 21 BARLEY 39.1 47.8 43.2 2.8 8.5 6.0 28.8 25.0 21.3

28 0 DAP
28 4@ WILD OAT

29 21 BARLEY ' 6.0  46.0 317 13.0 24.3 11.1 30.0 29.7 2.3

29 @ DAP
29 160 WILD OAT

30 21 BARLEY , 13.4 48.1 45.9 18.5 §1.2 32.5 31.5 25.8 17.1.

30 @ Dar
30 400 WILD OAT

31 21 BARLEY 46.6 48.3 §1.3 8.3 1.1 1.0 32.3 31.8 23.¢

31 7 DAP
31 @ WILD OAT

32 21 BARLEY 45.4 9.3 5.4 0.5 3.0 2.5 3.7 33.0 23.2

32 7 DAP
32 10 VILD OAf

33 21 BARLEY 46.9 48.8 51.4 8.5 1.1 1.5 33.0 34.0 22.5

33 7 DaP
33 4@ WILD OAT

34 21 BARLEY , 41.7 48.6 47.3 8.7 2.2 23.2 1.0 8.9 2.1

3¢ 7DAP
3¢ 160 WILD OAf

35 21 BARLEY 38.8 49.4 58.1 0.8 41.8 46.0 31.3 29.5 21.5

35 7 DAP
35 400 WILD OAT

LSD (.08) = - 16,5 8.6 14.7 9.8 9.2 8.2 5.5 5.2 3.4
Standard Dev.= 10.1035 5.28618 9.02461 6.00964 5.64816 5.01344 3.37877 3.17025 2.89170
v = 1245  12.35 17.82  97.38 35,15 3588 2147 20.3¢  17.23
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Montana State University
WILD OAT POPULATIION STUDY - R9 1993
Project Code:93-WOP-RS Location :KALISPELL, MT

Cooperator :BRUCE MAXWELL By:Bob Stougaard

Weed/Crop Code TIELD TEST W' % PLUMP WILD OAT WILD OAT WILD OAT BARLEY BARLEY  BARLEY
Rating Data Type ‘ BARLEY  BARLEY BARLEY #/5Q FT #/SQ PT 4#/SQ FT #/SQ FT #/SQ FT #/5Q T
Rating Unit BU/A* 6-4-93 6-15-93 §-28-93  6-4-93 6-15-93 6-28-53

Block ¥ 1,777 1,316 1.889  0.332  1.56@ 0.210  1.882  @.990  1.0e”
Block Prob(F) 0.1769 0.2748 0.159@ 0.7189 0.2176 @.8110 0.3447 9.3763 0.3704
freataent 10.776  29.443 20.438  7.094 26.689 28.762 30.162 32.465 36.122
Treatment Prob(F) 8.0001 0.0001 0.0001 9.0001 0.0001 @.0001 0.0001 0.0001 0.000!
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1-24-94 ) )
Montana State University

REDUCED HERBICIDE RATES FOR WILD OAT CONTROL - 1993
Project Code:93-WORR-R9 Location :KALISPELL, MT
Cooperator :DAVIS/MAXWELL By:Bob Stougaard

Site Description

Crop: SPRING BARLEY Variety: GALLATIN Planting Date: 5-27-93
Planting Method: PRESSDRILL Rate, Unit: 60 , LB Depth, Unit: 1.5 , "
Perennial Age, Unit: » Row Spacing, Unit: 7 s
Soil Temp., Unit: » Soil Moisture: Emergence Date: 6-4-93
Plot Width/Area, Unit: 10 o ET Plot Length, Unit: 20 5 EX Reps: 4
site Type: STRIP PLOTS Seed Bed Desc.: Ground Cover: NONE
Tillage Type: DISC,CULTIVATOR Study Design: RCB

Field Preparation/Plot Maintenance: AFTER FALL PLOW, SPRING DISC AND
VIBRA-SHANK. PACKING OF FIELD PRIOR TO SEEDING

Soil Description

Texture: SILT LOAM % OM: 3 %t Sand: 40 % Silt: 50 % Clay: 10
pH: 7.0 CEC: Soil Name: CRESTON SL Fertility Level:
Moisture Conditions

Moisture On: Date Amount Unit Type Date Amount Unit Type

1. .

3. 4.

Sa 6.

7 8.

Overall Moisture Conditions:

Application Information

A B c D E F
Application Date:
Time of Day:
Application Method:
Application Timing:
Air Temp., Unit: B . ’ R 5 R
% Relative Humidity:
Wind Velocity, Unit: R . . . » .
Dew Presence (Y/N):
Water Hardness:
Soil Temp., Unit: . . . R . .
Soil Moisture:
% Cloud Cover:

Weed Species Weed Stage, Density at Application

Application Equipment
Sprayer Speed Nozzle Nozzle Nozzle Nozzle Boom
Type MPH Type Size Height Spacing Width GPA Carrier PSI

HEHOoOOQWw
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Summary Comments:

Results from this season indicate that wild oat emerging with the crop
causes substantially greater yield reductions as compared to the same densities
planted 7 days later. Except for the 1/2X barley population, barley yields
remained constant over the wild oat densities when wild oat was seeded 7 days
after barley emergence. As an example, at the 1X barley seeding rate when wild
oat was seeded with the barley crop, yield was 43 bu/A when no wild oat was
present compared to 36 bu/A when 37 wild oat plants per square foot were
seeded. These results suggest that controlling the first flush of weeds early
is all that is necessary to insure optimum yields. Weeds which emerge later
will not impact yield.

23
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Montana State University
EFFECT OF WILD OAT DENSITY ON HERBICIDE PERFORMANCE

Project Code:DENSITY BY RATE Location :KALISPELL - RS8
Cooperator :AM. CYAN & MONSANTO By:Bob Stougaard
All rates are specified as 1lb ai/A
Weed/Crop Code TIRLD TEST WT ¢ PLUMP  BARLEY  BARLEY WILD OAY WILD OAT $WILDOAT
Rating Data Type BU/A*  LB/BU BEIGHT IRJURY DERSITY CONTROL IRFEST.
Rating Onit CX PERCENY $/SQ FT PERCERT
Rating Date 7-26-93 6-25-93 5-28-93 €7-29-93 8-13-93
frt Treataent Fora Fn Grov  Appl
Ho Fame Aat Ds Rate Stg  Code
1 @ WILD OATS 88.1 53.3 86.9 76 1 8.6 100 6.0
1 FARGO 4BCQ PPI A
2 @ WILD O0ATS A 82.3 53.9 99.6 15 (] 8.5 100 0.0
2 FARGO 4 BC .31 PPAI 1
3 0 WILD OATS 86.1 53.5 87.3 8@ 3 0.4 100 2.0
3 FARGO 4 BC .62 PPI A :
4 @ VILD. OATS 81.8 §3.3 86.9 78 3 0.3 100 0.0
4 FARGO 4 EC 1,25 PPI A
5 @ WILD OATS 75.7 §3.6 87.8 3 8 1.3 96 0.0
§ ASSERT 2.5EC @ PosT 1
6 @ WILD OATS 78.9 52.9 84.9 19 f 8.6 108 0.0
ASSERT 2.5 BC .11 POSY A
6 RIS 8¢ BC .25 POST A
7 @ WILD OAfS 86.8 52.6 85.3 81 1 8.3 100 0.0
7 ASSERT 2,5 BC .23 POST A
1 KIS 86 EC .25 POST &
8 @ WILD O0AfS 84.9 52.1 79.9 75 4 1.6 108 0.0
8 ASSERT 2.5 BC .46 POST &
8 KIS 86 EC .25 POST &
9 15 WILD OATS 54.8 52.5 81.9 n 1 3.4 32 45.3
9 FARGO 4 EC @ PPI R
10 15 WILD OAfS ” 74.8 53.1 84.6 76 1 2.1 74 12.3
10 FARGO 4 BC .31 PI 1
11 15 WILD OAfS 74.7 53.3 86.9 76 3 1.3 89 3.3
11 FRRGO 4 EC .62 PPI 1
12 15 WILD OATS 85.4 53.9 86.7 84 4 0.9 99 3.9
12 PARGO 4 BC1.25 PPI A
13 15 WILD OATS 53.4 51.8 80.1 76 8 6.8 1 44.0
13 ASSERY 2.58C 8 POST A
14 15 WILD OATS 60.1 52.1 83.6 74 1 6.9 33 41.0
14 ASSER? 2,5 BC .11 POST A

-

14 KIS 86 EC .25 POSt
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Montana State University
EFFECT OF WILD OAT DENSITY ON HERBICIDE PERFORMANCE

Project Code:DENSITY BY RATE Location : KALISPELL - RS8
Cooperator :AM. CYAN & MONSANTO By:Bob Stougaard

All rates are specified as 1lb ai/A
Weed/Crop Code TIELD TBST W ¢ PLOMP  BARLEY  BARLEY WILD OAT WILD OAT $WILDOAT
Rating Data Type BO/A*  LB/BO BEIGHT INJURY DENSITY CONTROL INFEST.
Rating Unit C¥ PERCERT #/SQ PT PERCENT
Rating Date 7-26-93 6-25-93 5-28-93 87-29-93 8-13-93
frt freataent Fora Fn Grov  Appl
No Hame Aat Ds Rate Stg  Code
15 15 WILD O0ATS 15.2 2.7 86.4 76 3 6.3 67 16.3
15 ASSERT 2.5 BC .23 POST A
15 KIS 8¢ BC .25 POST &
16 15 WILD OAfS 1.4 §2.1 82.9 11 4 6.4 91 4.3
16 ASSERT 2,5 BC .46 POST 2
16 KIS 80 BC .25 POST A
17 25 WILD 0ATS 49.7 52.3 81.1 74 (] 11.3 ] 59.%
17 FARGO 4BCO PRI R
18 25 WILD OAfS 71.9 §3.1 85.4 19 1 4.1 64 16.5
18 PARGO 4 BC .31 PPI 1
19 25 WILD QATS 81.2 §3.7 85.2 8@ 3 2.6 88 4.3
19 PARGO 4 BC .62 PPI 1
28 25 WILD O0RTS 8.4 §3.9 87.1 76 6 1.1 1 2.3
20 PARGO 4BC 1,25 PPI A )
21 25 WILD OATS 58.9 51.9 82.9 81 8 10.9 26 3.8
21 ASSERT 2.5BC @ PostT 2
22 25 WILD OAfS 54.1 §2.7 83.4 74 3 10.5 38 39.5
22 ASSERY 2.5 BC .11 POST A
22 KIS 80 BC .25 POST A
23 25 WILD. OATS 13.5 §3.1 83.2 74 1 5.6 67 20.5
23 ASSERT 2,5 BC .23 POST A
23 KIS 80 BC .25 POST A
24 25 WILD OATS 80.3 52.1 81.3 73 § 10.1 36 9.3
24 ASSERT 2,5 BC .46 POST 1
24 KIS 80 BC .25 POST &
25 45 WILD OAfS 45.8 §2:3 82.8 4 ) 14.6 8 43.8
25 FARGO 4EC O PPI 1
26 45 WILD OAfS 712.9 §3.4 87.4 81 ] 6.9 70 23.9
26 FARGO 4 BC .31 PRI &
27 45 WILD OATS - 11.8 §3.5 86.3 83 ] 8.5 67 13.5

27 FARGO 4 BC .62 PPI A
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Montana State University
EFFECT OF WILD OAT DENSITY ON HERBICIDE PERFORMANCE

Project Code:DENSITY BY RATE Location : KALISPELL - RS8
Cooperator :AM. CYAN & MONSANTO By:Bob Stougaard

All rates are specified as 1lb ai/A
Need/Crop Code YIELD TBST WT ¢ PLONP  BARLEY BARLEY WILD OAT WILD QAT $WILDOAYT
Rating Data fype BU/A*  LB/BU HEIGHT IRJURY DENSITY CONTROL INFEST.
Rating Unit CH PERCERT $/SQ FY PERCERT
Rating Date 7-26-93 6-25-93 5-28-93 €7-29-93 8-13-93
frt freataent Fora Grov  Appl
Ko Hame Aat Ds Rate Stg  Code
28 45 WILD OAfS 76.1 §3.1 85;1 19 1 1:5 91 4.3
28 FARGO 4 BC 1.25 PPI A
29 45 WILD OATS 51.4 51,3 80.4 73 (] 21.1 17 46.3
29 ASSERT 2.5BC 0 POST &
30 45 WILD OATS §3.3 §1.3 80.5 74 4 28.6 25 47.0
30 ASSERT 2,5 BC .11 POST A
3 KIS 86 BC .25 POST A
31 45 WILD ORTS 48.5 51.0 18.7 n 3 26.4 40 45.0
31 ASSERY 2.5 BC .23 POST A
31 HIS 8¢ BC .25 POST A
32 45 WILD OAfS 76.9 57,2 81.2 73 5 19.9 79 15.8
32 ASSERT 2.5 BC .46 POST 1
32 KIS 8¢ BC .25 POST A
LSD (.05) = 15.3 1.1 5.3 1 5 6.1 23 11.5
Standard Dev.= 10.8514 776062 3.76715 4.91805 3.47200 4.32561 16.4834 8.21390
cY = 15.38 1.47 §.47 6.45 171.77 62.27 24.97 44.31
Block 1.566  2.400  4.039  4.229  0.454  0.698  0.377  0.465
Block Prob(F) 9.203¢ 9.8728 0.0095 @.0075 0.7153 @.5358 0.7761 @.7071
Treatnent ¥ 6.224 4,133 2,358 2,009 1,001 12.597 18,711  21.847

freatment Prob(F) 6.0001 0.0001 9.0008 0.0055 0.478¢ @.0001 0.0001 ©.000!
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Montana State University
EVALUATION OF WILD OAT HERBICIDES, RATES AND APPLICATION TIMINGS AT SEVERAL
WILD OAT DENSITIES
Project Code:COMPLEX WILD OAT Location :KALISPELL - RS8

Cooperator :AM. CYAN & MONSNATO By:Bob Stougaard

Site Description

Crop: SPRING BARLEY Variety: GALLATIN Planting Date: 4-22-93
Planting Method: RESEARCH Rate, Unit: 6@ , LB/A Depth, Unit: 1.5 , °
Perennial Age, Unit: " Row Spacing, Unit: 6 wi

Soil Temp., Unit: " Soil Moisture: Emergence Date: 5-4-93
Plot Width/Area, Unit: 10 s ET Plot Length, Unit: 15 , ET Reps: 4
Site Type: RS8 Seed Bed Desc.: Ground Cover: ALF ROOTS

Tillage Type: Study Design:
Field Preparation/Plot Maintenance: FALL PLOW, SPRING DISC AND CULTIVATE.

PACKED PRIOR TO HAND SEEDING WILD OATS, THEN DISC IN OATS.

Soil Description

Texture: FINE SANDY LOAM % OM: 4.0 % Sand: 6@ % Silt: 30 % Clay: 10
pH: 7.7 CEC: Soil Name: KALISPELL FSL Fertility Level:
Moisture Conditions

Moisture On: Date Amount Unit Type Date Amount Unit Type

s (54

3. 4.

5. 6.

7 8.

Overall Moisture Conditions:

Application Information

A B c D E F
Application Date: 4-21~9%3 5-25-93
Time of Day: 2:00 PM 1:00 PM
Application Method: BACKPACK BACKPACK
Application Timing: PPI POST
Air Temp., Unit: 59 ,F 72 L,F . 3 ’ »
% Relative Humidity: 32 5
Wind Velocity, Unit: 2 ,MPH 2 » MPH , , , ’
Dew Presence (Y/N): N N
Water Hardness: N
Soil Temp., Unit: 5¢ ,F 60 ,F , » ’ »
Scil Moisture: FAIR GOOD
% Cloud Caver: 60 Q
Weed Species Weed Stage, Density at Application
BARLEY NA LNA 5 LF,"/FT 5 i N .
WILD OATS NA L,NA 2 LF,~/FT " " % "

» . s »
. » » » L]

Application Equipment

Sprayer Speed Nozzle Nozzle Nozzle Nozzle Boom
Type MPH Type Size Height Spacing Width GPA Carrier PSI
BACKPACK 2.5 FLAT FAN 11002Vs 14" 20" 19’ 20 H20 29

A
B
c.
D.
E
F

27
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Summary Comments: High temperatures during wild oat emergence thinned the
the wild oat stand in half. For both herbicides, barley yield decreased as wild
oat population increased regardless of the herebicide rate applied. However,
the effect was most pronounced with Assert. When wild oat populations were

low, there was little difference in barley yvield between the full and half

rates of either herbicide, suggesting that herbicide rates can be reduced when

weed pressures are low.




Montana State University
REDUCED HERBICIDE RATES FOR WILD OAT CONTROL - 1993

Project Code:393-WORR-RS Location : KALISPELL, MT
Cooperator :DAVIS/MAXWELL By:Bob Stougaard
All rates are specified as lb ai/A
Wead/Crop Code TIELD TEST ¥ PERCENT  BARLEY WILD O0AT WILD 0Af
Rating Data Type BARLEY BARLEY  PLUNP  INJURY CONTROL SEED/QD
Rating Onit BO/A* PERCENT PERCERT
Rating Date ' 6-16-93 7-29-93
frt freataent Fora Fa Grow Appl
No HName Aat Ds Rate Stg  Code
1 HOBLOR JBC ! IVABE 2 §3.8 4.5 89.7 19 72 269.9
2 HOBLOR 3BC .5 IWABE 1A 42.8 §2.9 83.1 11 21 1893.7
3 HOELOK 3 BC .25 1WABE 1 © 5.4 §2.2 80.1 ) ] 945.8
4 ASSERT 2.5 BC .46 1WABE A& 7.4 54.5 89.3 2 9 409.9
4 Activator-99 80 BC .25 IWABE A
§ ASSERT 2,5 BC .23 1WABE A 58.9 §4.1 86.8 16 71 486.8
Activator-9¢ 80 BC .25 IWABE 1
6 ASSERT 2,5 BC .11 1WABE & 48.3 53.5 83.5 15 §1 1231.9
Activator-9@ 80 BC .25 IWABE &
7 HOBLON 3EC1 2WABE A §3.3 54.3 89.3 24 §1  569.9
8 HOELOR 3BC .5 2WABE & 28.5 §1.9 17.9 9 8 1381.1
9 HOELOR 3 BC .25 2WABE & 22.8 50.4 74.5 6 8 1024.3
10 ASSERT 2.5 BC .46 2WABE A §1.4 §53.3 86.4 28 75 869.7
10 Activator-9@ 80 BC .25 2WABE 1
11 ASSERT 2,5 BC .23 2WABE A 43.9 §3.1 85.3 19 68 945.4
11 Activator-9¢ 80 BC .25 2WABE A
12 ASSERT 2.5 BC .11  2WABE X 40.1 §2.2 80.2 13 38 1238.3
12 Activator-9¢ 8@ BC .25 2WABE 1
13 HOELON JEC 1L 3WABE A 64.4 §3.5 89.5 U 89  326.1
14 HOBLOR 3BC .5 JWABE A 54.9 §3.5 99.6 18 8@ 402.7
15 HOBLON 3 BC .25 3WABE 1 7.8 52.9 92.6 14 59 904.3
16 ASSERT 2.5 BC .46 3WABE A 56.0 52.5 89.3 26 93 §02.1
16 Activator-90 80 BC .25 3NWABE 1A
17 ASSERT 2.5 BC .23 3WABE A 49.6 83.5 87.2 21 78 T786.1
17 Activator-9¢ 80 BC .25 3WABE 1
18 ASSERT 2.5 BC .11 3WABE 1 49.8 4.1 88.2 16 47  1140.5

18 Activator-3¢ 8@ BC .25 3WABE 1A
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Montana State University
REDUCED HERBICIDE RATES FOR WILD OAT CONTROL - 1993

Project Code:93-WORR-R9 Location : KALISPELL, MT
Cooperator :DAVIS/MAXWELL By:Bob Stougaard
All rates are specified as 1lb ai/A

Weed/Crop Code TIELD TEST WY PERCERT  BARLEY WILD OAT WILD 0Af
Rating Data fype BARLEY BARLEY  PLOMP IKJURY CORTROL SEED/QD
Rating Unit BO/A* PERCERT PERCERT

Rating Date 6-16-93 7-29-93

frt freataent Forz Fa Grov  Appl

Ro Hame Art Ds Rate Stg  Code

19 WEEDY CHECE 18.3 §1.1 18.7 5 8 1595.7
LSD (.05) ® 16.3 2.0 1.9 11 23 3915
Standard Dev.= 11,5214 1.29394 5.61704 7.72253 16.1057 389.949
v : 24,61 2,63 .59 48,95  30.88  46.19
Block P 5,722 1.965 3,345  9.154  1.338 3,268
Block Prob(¥) ¢.0018 0.1301 0.0257 0.0001 0.2716 9.0281
Treatment 7.239 2,565 3,560  3.518 16,733  3.928

freatnent Prob(¥) 6.0001 0.0040 ©0.0002 0.00e2 0.0001 0.000!
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Montana State University

RE D HBRBICIDE RATES FOR WILD OAT CO =_1993
Project Code:93 ﬂgﬁi Location :gggggPELi. MT
Cooperator DAVTSIHAXWELL By:Bob Stougaard

Site Description

o SPRING BARL iet GALLA Planti Date- 4—1 -93
S agtlng Hethoé SRESSDRIL» ate? Unit: $5 R eptg Bg . " ®
Perennial Age, Unit: ¢ Row Spacing, Unit: 7 .

Soil Temp., Unit: v Soil Moisture: Emergence Date: 4-30-93
Plot Width/Area, Unit: 10 P s 3 Plot Length, Unit: 15 . - Reps: 4

i T : STR PLO d Bed Desc.; Ground C : NONE
R1T8.IYP e TRER R RS rvaREE §€o0dy Dewtyoy mep TRONRG EQ¥er
Field Preparation/Plot Maintenance: AFTER FALL PLOW, SPRING DISC AND

VIBRA-SHANK. PACKING OF FIELD PRIOR TO SEEDING

Soil Description

Texture: SILT LOAM ) $ OM: 3 %_Sand: 40 ilt: 50 % Clay: 10
pH: 7.0 CEC: Soil Name: CRESTON SL Fertllity Level:
Moisture Conditions

Moisture On: Date Amount Unit Type Date Amount Unit Type

15 2.

S35 4.

5. 6.

by (8 8.

Overall Moisture Conditions:

Application Information

A B c D E F
Application Date: 5-18-93 5-25-93 6-1-93
Time of Day: 9:30 11:00 10:30
Application Method:
Application Timing: 1 WABE 2 WABE 3 WABE
Air Temp., Unit: 63 ,F 7 ,F 6@ ,F . 5 .
% Relative Humidity: 32 21 20
Wind Velocity, Unit: @ ,MPH 1.5 ,MPH 1.5 ,MPH " . .
Dew Presence (Y/N): N N N :
Water Hardness: N N N
Soil Temp., Unit: 6@ ,F 65 ,F 58 ,F . s -
Soil Moisture: GOOD GOOD GOOD
% Cloud Cover: 25 10 50
Weed Species Weed Stage, Density at Application
WILD OAT 1 LF,le/F 1.5L, 3 LF,
BARLEY 2 LF,10.F 3.5L, 3. 5%

- e e o .
- e % w w
v e w w w

Application Equipment

Sprayer Speed Nozzle Nozzle Nozzle Nozzle Boon
Type MPH Type Size Height Spacing Width GPA Carrier PSI
BACKPACK 2 FLAT FAN 11002VSs 14" 20" 10’ 20 H20 20

MO OQWw»
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Summary Comments: s1@0H With both herbicides, wild oat control was poorest when
applications were made at 2 weeks after barley emergence. Weed control was

more complete when herbicides were applied at either 1 or 3 weeks after barley
emergence. This fact suggests that wild oat control was more strongly affected

by environmental conditions than growth stage during 1993. A cursory look at
the weather data during the three application dates suggests daily minimum
temperatures of 4@ or below reduced herbicide activity.

Of the herbicides evaluated, Assert provided the most complete control.
Wild oat control with Hoelon was less effective and reduced rates failed
completely. Reduced Assert rates resulted in moderate reductions in wild oat
control. Averaged over the 3 application dates, control was 85% at the 1X use
rate, 72% at the 1/2X rate, and 45% at the 1/4X rate. However, even at the
1/4 X rate, barley yield was twice that of the nontreated control.




Cooperator

Weed/Crop Code
Rating Data Type
Rating Umit
Rating Date

frt Treataent
Ro HName

Fora Fa

33

Montana State University

ASSERT CARRIER VOLUME, RATE AND DATE STUDY
Project Code:93-ASS-R9S

Location :KALISPELL, MT
By:Bob Stougaard
All rates are specified as 1lb ai/A

TIELD TEST W % PLOMP BARLEY  BARLEY  BARLEY WILD OAT WILD 0Af

Aat Ds Rate Stg  Code

1 1NWABE
1 CHECE

2 ASSERT
8GPA

3 ASSERT
16 GPA

4 ASSERT
4 24 GPA

§ ASSERT
§ §GRA

6 ASSERT
16 GPA

7 ASSERT
24 GPA

8 ASSERT
8 GPA

9 KSSERT
16 GPR

19 ASSERT
10 24 G2A

11 2WABE
11 CHECK

12 ASSERT
12 8 6hA

13 ASSERT
13 16 GPA

14 ASSERT
14 24 GPA

BARLEY HEIGHT IRJURY INJURY CONTROL CORTROL
BU/A* CM PERCERT PERCENT PERCENT PERCENT
7-27-93 6-25-93 7-20-93 7-20-93 7-29-93
Grov  Appl
50.9 52,5 84.1 163 (] ¢ ] (]
INABE A
INABE A 86.4 34.5 92.2 101 9 ] 86 70
1VABE & 89.5 54.8 92.2 103 ] ] 91 7§
IFABE 2 88.5 54.1 92.5 101 9 3 90 1y
1VABE 2 99.5 54.5 92.2 103 (] ] 92 80
IVABE A 92.9 54.8 92.3 99 ] (] 97 86
INABE & 92.9 54.7 92.2 99 ) 8 99 A 93
1NABE 2 98.9 54.6 94.9 100 0 ] 99 92
1VABE A 95:2 54.5 91.4 165 (] (] 108 94
1VABE 1 91.3 55.0 92.6 99 0 0 100 9§
38.5 51.6 80.1 106 8 9 2 ]
2WABE
2WABE A 78.1 §3.7 91.9 98 () 9 64 45
2WABE A 68.3 §3.9 89.2 101 ) ] §3 39
2WABE 68.6 54.3 99.4 96 (] (] 51 36
2WABE A 13.6 54.1 89.3 98 ] (] m 60

15 ASSERT
15 8GPA

2.5 BC

2.5 BC

2.5 BC

2.5 BC

2.5 BC

2.5 BC .

2.5 BC .

2.5 BC .

2.5 EC

2.5 BC

2.5 BC

2.5 BC

11

o B)

.23

.23

.23

By

A1

11

.23
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Montana State University
ASSERT CARRIER VOLUME, RATE AND DATE STUDY

Project Code:93-ASS-R9 Location :KALISPELL, MT
Cooperator : By:Bob Stougaard
All rates are specified as 1lb ai/A

Weed/Crop Code YIELD TEST WY ¢ PLONP  BARLEY BARLEY  BARLEY WILD OAT WILD OAf
Rating Data fype BARLEY HEIGHT IRJORY IRJURY CORTROL CONTROL
Rating Onit BU/A* CM PERCENT PERCENT PERCENT PERCENT
Rating Date : 7-27-93 6-25-93 7-20-93 7-20-93 7-29-93
frt freataent Forn F1 Grov Appl

Ro Kame Azt Ds Rate Stg  Code

16 ASSERT 2.5 BEC .23 2WABE 1} 83.3 53.7 89.1 108 [} ) 8¢ 67
16 16 GPA

17 ASSERT 2.5 BC .23 2WABE A 80.6 §3.§ 88.8 163 ) (] 86 68
17 24 GPA

18 AASSKRT 2.5 BC .46 2WABE A 85.5 54.1 89.3 96 ) () 93 15
18 8 GPA

19 ASSERYT 2.5 BC .46 2WABE 2 93.7 54.3 9¢.0 163 ] 3 96 83
19 16 GPA -

20 ASSERT 2.5 BC .46 2WABE 1A 91.9 53.9 89.6 105 ] ) 92 82
20 24 GPR

21 3WABE 42.3 52.1 80.7 108 ) @ ) ()
21 CHECK

22 ASSERT 2,5 BC .11  3WABE A 72.0 53.3 88.4 99 (] ] 17 58
22 8 GPA

23 ASSERT 2.5 BC .11 3WABE A 83.8 53.9 91.4 100 () ) 91 79
23 16 GPA

24 ASSERT 2,5 BC .11 3WABE & 79.7 §3:1 89.1 101 ) () 81 64
24 24 GPA

25 ASSERT 2.5 BC .23 3WABE A 90.4 53.9 89.6 103 ] 5 100 83
25 8 GPA

26 ASSERT 2.5 BC .23. 3WABE 1A 86.2 53.9 91.4 94 [/ 3 9§ 83
26 16 GPR

27 ASSERT 2.5 BC .23 3WABE A 86.¢ 53.9 92.1 99 ) 1 97 84
21 24 GPR

28 ASSERT 2.5 BC .46 3WABE A 86.8 53.9 99.3 98 ] 8 100 98
28 8 GPA 3
29 ASSERT 2.5 BC .46 3WAB<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>