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Effects of Some Cultural Factors on Occurrence of Internal Browning of Fuji Apple During Cold and CA Storage
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SUMMARY

I. Effects of some cultural factors on occurrence of internal browning

of Fuji apple during cold and CA storage.

II, Purpose and Importance.

In recent years, there were frequent occurrences of internal browning
in ‘Fuji’ apples during CA storage and also seldomly occurred the
disorder during Cold storage in Korea, | assumed that the cause of
internal browning in ‘Fuji’ apples during storage was mainly unreasonable
storage condition such as improper air composition, and also harvest date
and cultivation factors influenced,

It is common knowledge that storability of apple is closely related
with not only storage condition, but also harvest time and cultivation
factors such as the amount of nitrogen application including calcium
content in fruit flesh,

There was no report in korea on the effect of cultivation factors on
the changes of fruit quality and physiological disorder such as internal
browning during storage, | assumed that many farmers in Korea fertilized
over two times of optimum amount of nitrogen in 'Fuji’ apple trees and
delayed harvest apples in two weeks later to increase coloration of
apple, than reasonable harvest date for long term storage of apples.

This experiment was carried out to investigate the effect of the
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amount of nitrogen fertilization, foliar application of calcium chloride,
harvest date(maturity grade), and fruit size(3 grades) on fruit quality

and occurence of flesh browning of ’'Fuji’ apples during cold and CA

storage.

III. Contents,

Internal browning and fruit quality of ‘Fuji’ apples were determined
5 times at one month interval from late December during cold and CA
storage,

The apples were produced at two different soil type of orchards and
3 levels of nitrogen application, and harvested 4 times at 10 days
interval and divided into 3 classes of the fruit size and a group of
apple trees applied as standard level of nitrogen, were foliarly sprayed
with 0.5% Calcium Chloride solution for 5 times at 10 days interval from
late May to know the influence of Calcium spray on occurrence of internal
browning,.

Fruit maturity ( size, sugar content, acidity, firmness, color
development, starch content, water core and respiration rate )was
determined from lst October to 10th November at 5 days internal, and
inorganic elements ( N, P, K. Ca, and B ) in fruit flesh harvested on 25

October were determined.
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IV. Results and Utilization,

The fruits harvested at different dates were stored at cold and CA
storage room after grading fruit size(3 grades). Change of soluble
solids, titratable acidity were shown any differnce among amount of
nitrogen application, harvest time and cacl; spraying during cold and CA
storage, Fruit firmness was not influenced by these factors but as
delayed harvest time and storage period, firmness showed declined tendency
in 1995, Internal browning was not observed at cold storage but when
three factors, that is, excessive fertilizer, delayed harvest time and
large fruit, were met togther at the same time, the disorder tended to

occur increasingly at CA storage.
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Fig. 1. Changes in fruit diameter of ‘Fuji’ apples harvested at different
stage of maturation.
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Fig. 3. Change in fruit firmness of 'Fuji' apples harvested at different
stage of maturation.
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Fig. 5. Changes in soluble solid content of 'Fuji' apples harvested at different
stage of maturation.
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Fig. 6. Changes in soluble solid content of 'Fuji' apples harvested at different
stage of maturation.
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Fig. 7. Changes in starch reaction on 'Fuji' apples harvested at different
stage of maturation.
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Fig. 8. Changes in starch reaction of 'Fuiji apples harvested at different
stage of maturation.
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Fig. 9. Changes in water core of 'Fuji' apples harvested at different
stage of maturation.
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Fig. 11. Changes in titratable acidity of 'Fuji' apples harvested at different
stage of maturation.
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Fig. 13. Changes in red color development of 'Fuiji' apples harvested at
different stage of maturation.
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Fig. 14. Changes in red color development of 'Fuji' apples harvested at
different stage of maturation.
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Fig. 15. Changes in fruit respiration rate of 'Fuji' applls harvested at
different stage of maturation.
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Fig. 16. Changes in fruit respiration rate of 'Fuji' apples harvested at
different stage of maturation.
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Table 1. Effect of nitrogen level on the concentration of mineral content
in fruit flesh(d.w,)

Exp.1 Exp.2
Treatment —9™/N_ 3N __CaCl, __N__12N___3N
1995
N(%) 03 032 050 030 047 034 068
P(%) 015 015 017 013 020 020 024
K(%) 078 091 067 098 078 08 08l
Ca(%) 0022 0024 0021 003 0021 0024 0024
Bopm) 1883 2083 1900 2250 2150 2550 2375
1506
N(%) 035 030 051 032 038 030 055
P(%) 0089 0088 0111 0100 0107 0121 0103
K(%) 102 114 0% 100 097 099 097
Ca(%) 0017 0020 0017 0023 0019 0019 0016
Bloom) 1267 1487 1439 1464 1170 1798 1260
1567
N(%) 030 024 04l 030 029 023 040
P(%) 0100 0092 0081 0108 0089 0096 0.102
K(%) 08 081 077 087 083 088 082
Ca(%) 0027 0021 0025 0047 0027 0026 0024
Bloom) 2197 2299 2444 2256 2163 2157 1884

*Exp 1: ‘Fuji’ apple trees on M26 rootstock planted in sandy loam
Exp 2: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0. lha)
1/2N : half fertilization of nitrogen(7.5kg/0, 1ha)

3N : three times level of nitrogen fertilization(7,5kg/0. lha)
CaCl; : foliar application of 0.5% CaCl,
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1. AFZE A71d A% (Table. 2,3,4,5,6,7,8,9,10,11,12,13)

7h AR 0 959 Al7PE RAIA AEAEE 29 7= Wyl F
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2. AZZE A7y 712 ¥ 28 E 3} (Table. 14,15,16,17,18,19,20,21,

22,23, 24,25)
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Table 2. Changes in flesh firmness of ‘Fuji’ apples harvested on Oct. 15,
1995 during cold and CA storage.(unit: kg)

Fruit
Exp. Trt. |
size

Cold storage

CA storage

Month determination

Dec. Jan. Feb. Mar. Apr.

Jan. Feb. Mar. Apr. May

LX
N M
S

681 7.02 667 650 6.32
708 724 684 656 651
737 723 701 7.09 6.76

691 682 662 641 639
695 613 670 688 6.80
755 727 698 691 682

L
[" 172N M
S

669 6.79 667 648 6.50
704 708 676 657 6.65
742 756 752 733 686

694 679 648 653 637
703 709 683 684 6.71
723 743 731 7.18 710

L
3N M
S

663 650 632 633 629
689 697 698 657 652
716 724 676 688 6.78

672 695 639 645 638
694 691 661 652 643
718 714 692 688 667

I
N M
S

698 684 654 6.20 6.22
699 704 688 680 6.77
739 714 709 689 684

6.73 693 670 635 647
725 689 6.73 659 6.52
749 762 695 6.86 6.76

L
o 12N M
S

650 691 663 625 6.47
713 714 656 680 6.44
720 754 718 733 669

668 68 675 642 655
702 696 683 695 676
745 731 745 714 718

L
3N M
S

687 6.76 663 648 6.65
738 724 700 696 7.14
770 732 741 707 717

713 702 615 625 635
744 718 682 6656 661
768 760 736 714 696

*1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)

‘L : over 370g
M: 300~ 370g
S : 250~299g
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Table 3. Changes in flesh firmness of ‘Fuji’ apples harvested on Oct. 25.
1995 during cold and CA storage.(unit: kg)

Fruit Cold storage CA storage
Exp. Trt. | Month determination
SIZ€ Dec. Jan. Feb. Mar. Apr. Jan. Feb, Mar, Apr. May
L* 684 681 65 624 633 663 649 609 602 597
N M 672 670 630 665 638 660 657 630 633 6.10
S 688 686 694 684 670 702 708 691 665 641
L 656 681 639 619 610 658 660 619 606 6.05
12N M 69 697 690 661 623 691 687 669 655 6.15
I’ S 709 728 695 703 68 705 708 701 667 636
L 654 662 670 613 59 662 643 658 6.17 638
3N M 667 700 671 654 638 655 655 623 615 6.01
S 69 679 683 629 641 697 703 635 630 623
CaClg L 7678 679 690 647 641 660 666 629 597 595
M 674 683 658 641 653 673 607 660 620 629
L 662 664 633 619 632 662 633 620 601 614
N M 694 726 675 655 642 650 659 654 649 648
S 745 706 703 652 679 749 722 691 668 677
L 678 684 638 621 642 654 643 601 595 6.09
O I/2N M 678 691 674 652 631 664 640 640 649 617
S 712 728 707 693 676 721 708 682 6.73 656
L 748 699 650 620 625 666 663 600 615 594
3N M 670 673 676 645 644 668 669 645 614 6.18
S 694 715 696 645 640 747 735 686 646 663

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

‘N standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCl: : foliar application of 0.5% CaCl.

*L : over 370g
M : 300~370g
S ¢ 260~299¢g
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Table 4. Changes in flesh firmness of 'Fuji’ apples harvested on Nov. 2,
1995 during cold and CA storage.(unit: kg)

Fruit Cold storage CA storage
Exp. Trt. | Month determination

SIZ€ Dec. Jan. Feb. Mar. Apr. Jan. Feb. Mar. Apr. May

L° 7.12 668 672 635 599 649 636 608 605 58l
N' M 712 688 660 656 631 656 670 643 6.19 629
S 723 705 709 678 629 708 703 688 662 656
L 667 629 661 570 568 633 630 6.18 608 581
/N ' M 68 689 614 578 640 651 653 626 641 605
I* S 730 702 696 69 649 691 687 7.02 643 623
L 654 676 627 623 60l 643 620 610 600 608
3N M 671 661 636 637 605 669 640 614 595 589
S 735 703 661 647 610 690 670 628 629 625
e, L 6% 670 663 662 609 637 650 616 602 6.06
> M 640 676 683 634 613 664 660 623 599 595
L 690 627 660 623 566 673 610 605 589 603
N M 703 657 687 620 629 661 660 616 621 583
S 745 741 701 688 630 700 695 690 679 640
L 678 638 649 640 569 662 620 596 605 570
I 12N M 672 639 660 625 607 652 643 608 628 6.14
S 729 715 686 664 595 691 680 691 644 630
L 678 682 671 599 - 644 660 594 - -
SN M 708 698 632 635 609 673 672 680 627 623
S 705 716 731 673 651 708 680 654 686 670

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/Q.1ha)

1/2N : half fertilization of nitrogen(7.2kg/0.1ha)

3N three times level of nitrogen fertilization(45kg/0.1ha)
CaCly : foliar application of 0.5% CaCk

*L : over 370g

M @ 300~370g
S 1 250~299g
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Table 5. Changes in flesh firmness of 'Fuji’ apples harvested on Nov. 10,

1995 during cold and CA storage.(unit: kg)

Fruit Cold storage CA storage
Exp. Trt. | Month determination
L _.‘_51ze Dec. Jan. Feb. Mar. Apr. Jan. Feb. Mar. Apr. May
L* 694 641 672 635 599 6.46 630 553 6.01 581
N M 664 652 674 641 6.18 6.80 620 585 6.11 596
S 669 687 683 651 6.10 6.99 650 656 681 6.54
L 631 654 675 610 544 6.29 650 593 560 548
I“ 1/2N M 657 699 692 667 6.19 7.00 640 670 6.24 6.05
S 733 698 69 640 627 720 730 700 674 618
L 638 637 642 58 - 6.85 650 6.30 6.02 5.80
3N M 653 641 666 611 595 6.98 628 625 630 6.09
S 692 652 695 6.46 592 6.84 656 635 629 6.17
L 699 636 665 590 558 709 665 618 6.18 6.01
N M 68 6% 670 641 580 693 683 644 646 6.31
S 739 698 705 640 597 783 757 727 710 6.92
L 652 659 661 601 6.00 690 624 626 6.11 6.34
0 1I/2N M 694 666 650 640 6.12 707 697 667 657 6.20
S 739 703 693 6.80 643 778 768 6.75 6.64 6.69
L 701 664 665 57 - 6.38 721 668 643 -
3N M 743 703 646 654 589 749 697 663 6.76 6.30
S 741 734 721 68 6.07 765 722 690 6.71 642

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
IO: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

‘N ! standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N ! three times level of nitrogen fertilization(45kg/0.1ha)
CaCl. : foliar application of 0.5% CaCl:

*L : over 370g
M : 300~370g
S ' 250~299g
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Table 6. Changes in flesh firmness of ‘Fuji’ apples harvested on Oct. 15

1996 during cold and CA storage.(unit: kg)

' Cold storage CA storage
Exp. Trt F],_mt ..................................... Month determination . .
Size ec. Jan. Feb. Apr, Jan. Feb. Apr.
L 617 571 524 510 59 575 521
N M 633 578 541 522 635 591 547
L 656 613 579 537 634 614 56l
M 645 569 52 512 573 578 521
I* 12N S 637 59 569 523 607 598 545
L 677 616 58 532 629 609 557
M 610 570 562 504 603 582 525
3N S 624 58 544 525 611 581 532
L 65 604 569 530 622 591 558
L 616 58 546 513 626 574 52
N M 625 58 559 524 626 604 539
S 650 618 577 542 640 6.4 545
L 623 575 53 513 612 563 520
I 1/2N M 634 613 549 545 623 587 535
S 647 615 572 553 630 599 555
""""""" L 638 561 548 52 613 561 528
3N M 637 577 553 534 635 587 542
S 653 608 576 536 649 596 567

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N . three times level of nitrogen fertilization(45kg/0.1ha)

‘L : over 370g
M : 300~370g
S : 250~299¢g

nsZHEH
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Table 7. Changes in flesh firmness of 'Fuji’ apples harvested on Oct. 25
1996 during cold and CA storage.(unit: kg)

Fruit Cold storage CA storage
Exp. Trt. Month determination .
SIZ€  Dec, Jan. Feb.  Apr. Jan.  Feb. Apr.
L* 611 55 543 486 607 563 502
N M 620 558 552 499 605 570 509
S 633 597 563 518 647 602 537
L 614 567 532 485 595 553 502
12N M 610 565 564 493 607 591 510
g S 630 572 576 510 621 601 527
L 619 536 521 476 614 555 504
3N M 628 561 535 515 618 576 502
S 647 573 562 5.8 618 617 532
cac, L 082 588 559 521 592 586 543
M 661 579 568 538 614 625 550
L 617 560 540 480 608 566 508
N M 614 565 549 508 622 601 511
S 635 58 570 5l 645 627 526
L 615 554 548 492 591 579 512
O 12N M 620 569 55 507 606 590 511
S 646 58 571 520 628 611 535
L 613 540 541 497 601 58 505
3N M 621 55 554 503 607 58 529
S 625 558 571 502 607 608 538

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: ‘Fuji’ apple trees on MMI106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N three times level of nitrogen fertilization(45kg/0.1ha)
CaCls : foliar application of 0.5% CaCl:

‘L : over 370g

M @ 300~370g
S ¢ 250~299¢g
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Table 8 Changes in flesh firmness of 'Fuji’ apples harvested on Nov. 2
1996 during cold and CA storage.(unit: kg)

Fruit Cold storage CA storage
Exp. T . Month determination

2 "Dec.  Jan. Feb. Apr. Jan. Feb.  Apr.
o} 585 529 522 475 558 537 487
N M 593 537 527 4.83 563 540 499
S 616 586 551 498 593 560 507
L 575 534 551 452 560 529 4.83
172N M 577 537 339 471 571 531 4483
I S 614 559 546 493 589 547 504
L 584 545 520 462 548 525 475
3N M 591 543 530 454 560 529 493
S 6.11 58 564 482 575 555 5.01
CaCls L 611 572 550 513 583 564 503
M 645 583 562 520 6.02 582 521
L 572 523 524 463 528 530 4.85
N M 579 540 533 477 552 543 4.91
__________ S 598 565 536 4% 567 556 501
L 581 531 509 474 541 517 473
o 12N M 578 539 526 494 554 523 489
S 607 555 555 499 576 552 508
L 581 530 504 479 546 540 4.88
3N M 58 549 514 488 563 544 4,98
S 602 560 515 493 578 557 505

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam

I: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N three times level of nitrogen fertilization(45kg/0.1ha)

*L © over 370g
M : 300~370g
S @ 250~299¢g

Y
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Table 9. Changes in flesh firmness of 'Fuji’ apples harvested on Nov. 10

1996 during cold and CA storage.(unit: kg)

Fruit Cold storage CA storage
Exp. Trt. ] Month determination
= Dec. Jan. Feb. Apr, Jan. Feb. Apr.
L* 570 522 525 463 555 503 482
N' M 588 53 552 472 563 508 479
S 6.06 555 550 4.89 571 517 500
L 591 532 528 458 539 507 473
I 172N M 559 545 544 466 536 514 462
S 587 549 539 479 580 521 501
L 5.84 5.29 518 = 532 500 =
3N M 614 541 547 444 560 513 450
S 6.40 542 540 478 570 518 488
L 583 520 528 457 535 506 445
N M 591 550 530 469 542 521 462
S 598 “‘_5.49 551 439 577 530 482
"""""""""""""" L 58 527 523 469 547 512 457
o 12N M 588 547 515 489 556 519 470
S 598 557 537 495 576 520 5.09
L 590 541 519 = 545 511 =
3N M 571 546 534 484 574 523 47
S 591 566 553 490 578 545 495

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

*N  : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N : three times level of nitrogen fertilization(45kg/0.1ha)

*L : over 370g
M : 300~370¢g
S 1 250~299¢g

NEEX: SAALS] THHHRCI0l HNESE UF2
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Table 10. Changes in flesh firmness of 'Fuji’ apples harvested on Oct. 15
1997 during cold and CA storage.(unit: kg)

Cold storage CA storage

Exp, Trt, [Tt Month Month
size Dec. Jan. Feb. March Jan. Feb. March
L 525 508 530 497 561 580 536
N’ M 566 546 546 523 589 560 525
S 545 546 548 539 573 576 540
L 512 507 493 49 533 534 509
I 12N M 526 510 513 509 540 523 524
S 539 540 536 520 562 549 518
L 509 509 501 507 543 518 513
3N M 522 515 503 5.05 543 531 533
S 545 529 525 514 564 567 554
L 526 493 490 504 560 520 506
N M 530 527 ‘511 509 545 550 530
S 530 540 525 53l 569 565 539
L 520 501 495 49 546 514 507
o 12N M 529 523 501 518 544 548 514
S 535 531 515 530 579 572 546
L 506 518 479 488 522 525 520
3N M 516 532 504 506 528 557 532
S 535 549 525 524 568 563 551

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: '"Fuji’ apple trees on MMI106 rootstock planted in loam soil

*N  : standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N ! three times level of nitrogen fertilization(45kg/0.1ha)

*L : over 370g

M @ 300~370g
S 1 260~299¢
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Table 11. Changes in flesh firmness of 'Fuji’ apples harvested on
Oct. 25, 1997 during cold and CA storage.(unit: kg)

) Cold storage CA storage
Exp. Trt. Ffult Month _ Month
size Dec. Jan. Feb. March Jan. Feb. March
L* - < - - - - -
N) M - - - = = o =
S - - - - - o -
__________________________ 5 o e
12N M - - = = 2 - =
& S e e e e
L = =] i - - - =
3N M - = - - = - -
S an o - - - - -
L - - - - 560 531 550
el = e = 562 562 553
L 502 494 513 506 525 521 470
N M 520 540 507 521 528 538 492
S 532 533 516 5.29 543 531 522
L 494 492 476 4.80 507 500 461
o 12N M 522 505 507 500 523 517 4.77
S 527 508 513 521 536 537 513
L 498 489 481 490 516 501 471
3N M 516 48 487 484 520 512 472
S 543 518 512 528 546 531 520

*1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
[O0: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N ! three times level of nitrogen fertilization(45kg/0.1ha)
CaCly : foliar application of 0.5% CaCly

*L : over 370g
M : 300~370g
S . 250~-299¢
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Tahle 12. Changes in flesh firmness of 'Fuji’ apples harvested on
Nov. 2, 1997 during cold and CA storage.(unit: kg)

. Cold storage CA storage
Exp, Tt T Month Month
. % Dec. Jan. Feb, March Jan, Feb. March_
L° 544 480 504 477 523 511 487
N M 533 498 487 494 519 510 520
S 534 496 534 511 566 546 514
TLTTae3 463 460 480 0 489 486 471
12N M 542 473 477 506 504 494 488
[ S 544 494 514 510 525 533 507
L = = e - 488 506 455
3N M 521 462 483 490 520 529 495
S 536 475 525 517 544 541 510
L - - - . 543 556 531
Clk v . a 554 534 534
L 522 48 501 495 511 504 471
N M 527 493 504 512 513 515 48
........................ $..538 509 512 515 553 528 517
" L 512 484 479 498 518 503 475
O 12N M 519 477 503 494 520 520 488
S 53 505 514 527 555 541 507
L 503 467 473 481 511 498 475
3N M 528 48 493 488 540 533 498
S 554 498 494 521 561 544 521

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

‘N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCly : foliar application of 0.5% CaCl.

*L : over 370g

M : 300~370g
S 1 250~299g
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Table 13. Changes in flesh firmness of 'Fuji’ apples harvested on

Nov. 10, 1997 during cold and CA storage.(unit: kg)

Cold storage CA storage
Exp. Tre. 1O Month Month

e Dec. Jan. Feb. March Jan. Feb. March

L 510 466 475 488 534 531 501

N M 508 491 505 510 546 545 506

S 519 500 528 515 562 572 536

L 493 445 481 472 514 516 471

I“ 12N M 523 479 483 460 532 518 499

S 541 490 488 516 531 529 515

L 492 460 457 458 492 494 477

3N M 526 468 4838 457 502 518 489

S 552 499 506 484 524 534 510

L 534 469 480 456 500 519 493

N M 541 473 490 493 550 531 488

S 543 512 525 503 557 554 506

..... L 501 473 477 478 513 519 480

o 12N M 543 471 508 4386 522 531 504

S 549 503 515 5.09 545 535 499
L 5.03 4.57”" 486 463 504 511 479

3N M 533 493 496 = 547 535 494

S 538 501 519 494 559 548 514

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

YN ! standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N

*L : over 370g
M : 300~370g
S : 250~299¢g

NEEH : XA THHHLCI0l HE S HFZHE
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Table 14. Changes in soluble solids content of 'Fuji’ apples harvested on
Oct. 15, 1995 during cold and CA storage.(unit: °Brix)

Cold storage CA storage

Exp. Trt. F‘juit Month determination
%€ Dec. Jan. Feb. Mar. Apr.  Jan. Feb. Mar. Apr. May
L* 158 146 137 149 145 148 137 143 144 144
N M 151 154 142 148 150 150 154 145 137 141
S 139 144 142 150 143 148 148 148 14.0 140
L 140 149 141 148 14.8 141 14.6 148143 ----- 145
[* I/2N M 141 151 148 145 151 149 14.1 140 142 140
S 145 131 138 138 137 148 154 154 149 150
L 148 148 143 14.6 ...... 148142 ...... 1 46 143 140 141
3N M 144 149 143 140 140 152 142 146 141 145
S 151 161 148 152 155 151 137 134 134 131
L 1565 154 149 147 145 150 144 152 143 149
N M 154 1562 147 152 14.0 14.0 145 14.1 145 138
S 146 150 153 146 144 140 140 143 142 141
L 149 145 148 144 147 143 147 143 141 145
O I/2N M 150 155 146 147 130 148 147 140 134 14.1
S 139 145 131 132 14.2 143 146 137 }4.3 13.0
L 145 141 146 145 156 mml4.5 ".-14.5 148140148
AN M 146 141 155 148 14.2 136 135 140 139 145
S 144 147 143 154 14.1 151 145 131 123 130

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
[I: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N : three times level of nitrogen fertilization(45kg/0.1ha)

*L : over 370g

M : 300~370g
S 250~299¢
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Tahle 15. Changes in soluble solids content of 'Fuji’ apples harvested on
Oct. 25, 1995 during cold and CA storage.(unit: “Brix)

Fruit Cold storage CA storage
Exp. Trt. | Month determination
SIZ€ Dec, Jan. Feb. Mar. Apr. Jan. Feb. Mar. Apr. May

L* 149 151 146 147 150 144 151 147 147 146

N M 157 152 152 154 142 144 143 143 147 145

S 139 145 143 140 137 132 128 141 137 138

L 150 150 151 149 148 148 146 141 145 145

12N M 143 148 149 150 148 149 150 143 14.0 147
I S 145 148 128 155 139 139 137 139 145 154
L 154 147 140 150 147 143 149 135 147 143

3N M 162 161 151 145 145 149 157 152 149 153

S 154 165 140 141 146 148 13.7 150 149 150

CaCla L 148 154 157 141 14.2 149 151 148 147 148
M 145 148 153 152 151 142 145 148 145 145

L 148 145 152 150 145 152 148 152 148 155

N M 1561 157 151 157 148 151 148 128 140 130

S 146 137 141 142 137 142 134 149 144 134

L 154 150 151 154 149 154 151 151 149 149

O 1I/2N M 146 146 138 147 147 140 136 151 140 142
S 140 147 156 142 134 148 137 147 142 140

L 146 152 148 147 1438 158 141 147 140 149

3N M 150 142 155 137 143 152 148 144 133 138

S 143 137 150 134 143 163 133 141 143 134

¥

"1 '"Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCl; : foliar application of 0.5% CaCl:

‘L : over 370g

M : 300~370g
S 250~299¢
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Table 16. Changes in soluble solids content of ‘Fuji’ apples harvested on
Nov, 2, 1995 during cold and CA storage.(unit: °Brix)

Fruit Cold storage CA storage
Exp. Trt. | Month determination

S1ze Dec. Ja;i:‘. Feb, Mar. Apr. Jan. Feb, Ma‘r“.mApr. May

L* 161 158 152 151 146 158 154 151 151 144

N M 153 153 154 158 154 157 147 148 151 140

S 147 159 161 140 131 1568 165 167 142 151

L 151 147 145 140 147 143 143 145 151 151

12N M 139 145 144 140 137 137 141 147 141 143
I’ S 135 144 125 135 137 142 131 125 137 147
L 151 143 150 146 145 145 146 149 147 147

3N M 152 152 148 151 143 145 151 148 145 145

S 157 167 150 157 151 146 148 150 151 149

CaCl. L 155 158 153 146 144 156 148 152 148 148
M 146 143 157 148 145 165 139 146 143 146

L 152 157 154 160 145 148 146 148 145 147

N M 147 157 143 144 154 149 156 151 141 150

S 139 136 142 150 148 143 140 141 137 145

L 148 143 155 149 148 148 151 148 150 148

O 1/2N M 145 148 146 148 140 145 147 152 141 150
_______ S 143 150 138 139 132 137 148 144 126 142
L 150 149 143 140 - 151 147 145 - -

3N M 149 138 11.7 142 137 132 140 146 144 145

S 138 148 144 137 141 124 147 137 131 139

“1: 'Fuji' apple trees on M26 rootstock planted in sandy loam
II: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

‘N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCl, : foliar application of 0.5% CaCl:

*L  over 370g
M : 300~370g
S 250~299¢g
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Table 17. Changes in soluble solids content of 'Fuji’ apples harvested on
Nov. 10, 1995 during cold and CA storage.(unit: "Brix)

Cold storage CA storage

Exp. Trt. FI.'Uit Month determination
Siee Dec. Jan, Feb, Mar. Apr. Jan. Feb. Mar. Apr. May
L* 161 155 155 143 147 151 144 148 144 148
N M 155 134 147 139 151 145 152 140 142 158
S 148 124 134 136 132 135 149 139 142 157
L 156 148 143 144 - 142 147 144 148 -
I 12N M 139 146 140 148 152 141 145 142 143 140
S 141 140 126 132 130 128 131 136 140 145
L 156 143 150 139 145 137 132 143 148 151
3N M 158 146 134 148 143 143 140 142 140 144
S 153 145 134 137 130 155 151 145 146 141
L 157 155 144 144 147 154 144 144 148 148
N M 153 134 144 134 139 148 150 146 138 147
S 139 140 139 134 131 138 145 138 143 145
L 167 156 157 147 148 136 145 140 147 147
O 1/2N M 148 143 142 129 145 153 137 145 143 144
S 147 146 125 134 142 131 133 137 129 139
L 153 148 136 135 - 142 138 145 148 -
3N M 148 135 133 147 147 140 137 130 130 134
S 143 113 125 115 142 130 141 137 134 137

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam

[I: 'Fuji’ apple trees on MM106 rootstock planted in loam

'N ! standard fertilization of nitrogen(15kg/0.1ha)
1/2N @ half fertilization of nitrogen(7.5kg/0.1ha)
3N ! three times level of nitrogen fertilization(45kg/0.1ha)

*L : over 370g

M @ 300~370g
S+ 250~299¢
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Table 18. Changes in soluble solids content of ‘Fuji’ apples harvested on

Oct. 15, 1996 during cold and CA storage.(unit: °Brix)

Cold storage

CA storage

Exp. Trt FI,.Uit Month determination
S1zZe
Dec. Jan. Feb, Apr. Jan. Feb. Apr
LY 143 145 143 142 145 142 147
N¥ M 146 128 136 147 147 143 144
S 132 137 145 144 14.2 144 140
L 135 146 142 140 138 14.1 154
I* 12N M 138 139 137 138 139 135 143
S 148 141 138 143 129 134 151
L 125 132 137 146 140 135 137
3N M 128 131 138 136 138 141 137
S 129 142 142 133 13.3 131 139
L 141 139 142 141 14.1 139 142
N M 148 141 144 145 13.7 138 141
S 142 141 143 145 13.9 134 140
L 138 135 135 138 136 143 138
I 12N M 141 132 137 138 144 137 138
S 137 143 137 138 ‘ 13.3 135 136
""""""""" L 142 142 145 140 140 135 141
3N M 135 140 135 139 135 138 137
S 131 137 143 143 13.1 132 134

“I: 'Fuji’ apple trees on M26 rootstock planted in sandy loam

IO: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

YN  : standard fertilization of nitrogen(15kg/0.1ha)
1/2N * half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)

*L ' over 370g
M : 300~370g
S 250~299¢g
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Table 19. Changes in soluble solids content of 'Fuji’ apples harvested on
Oct. 25, 1996 during cold and CA storage.(unit: °“Brix)

) Cold storage CA storage
Exp. Trt. Fl_wt Month determination

size Dec. Jan. Feb. Apr. Jan. Feh., Apr,
L* 147 152 145 143 142 147 142
NY M 133 136 150 136 136 138 149
S 146 135 139 138 1556 137 152
L 142 140 137 138 137 133 1438
1/2N M 131 136 140 138 135 137 144
r* S 137 141 141 137 148 129 148
L 145 144 126 136 138 137 136
3N M 134 132 133 133 136 138 138
S 144 146 137 130 136 134 138
CaCl, L 146 143 148 149 138 142 138
M 153 146 150 143 141 137 149
L 135 133 137 140 136 135 142
N M 137 143 137 140 138 136 143
S 144 137 140 140 140 132 141
L 138 132 136 139 137 138 140
i| 1/2N M 135 138 134 140 140 137 140
S 134 146 132 140 142 134 145
L 141 135 139 146 141 136 146
3N M 136 130 135 143 139 140 138
S 133 141 137 141 133 135 145

*1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O 'Fuji" apple trees on MMI106 rootstock planted in loam soil

‘N » standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N three times level of nitrogen fertilization(45kg/0.1ha)
CaCly : foliar application of 0.5% CaCl,

“L : over 370g
M : 300~370g
S i 250~299g

_‘58_

ANZEX : 2XNALL HEHR0| HES HIABEMN LM 0IXls H& /=82



Table 20. Changes in soluble solids content of 'Fuji’ apples harvested on
Nov. 2, 1996 during cold and CA storage.(unit: °Brix)

_ Cold storage CA storage
Exp. Tt o Month determination .
size Dec. Jan. Feb. Apr. Jan, Feb. Apr.
L* 156 150 147 148 149 147 148
N M 149 149 151 147 144 147 148
S 151 148 144 136 151 143 152
L 144 137 142 142 139 137 145
12N M 138 137 142 140 145 134 138
iy S 138 141 138 140 139 143 143
L 143 146 141 136 138 138 143
3N M 131 136 140 134 145 134 137
S 134 129 140 140 143 130 146
cac, L 142144 139 148 138" 146 139
* M 144 139 140 146 142 143 145
L 146 138 137 146 141 139 149
N M 136 136 140 144 138 139 140
S 141 138 144 143 142 131 141
L 136 140 142 138 137 138 144
o0 12N M 139 135 135 139 147 131 136
S 136 134 135 142 138 141 137
L 138 146 140 14.3 145 137 139
SN M 141 138 141 138 138 137 146
S 141 134 142 143 133 135 138

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam

O: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

‘N : standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)

CaCls : foliar application of 0.5% CaCl:

‘L : over 370g
M : 300~370g
S . 250~299¢
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Table 21. Changes in soluble solids content of ‘Fuji’ apples harvested on
Nov. 10, 1996 during cold and CA storage.(unit: °Brix)

Cold storage CA storage
Exp. Trt. FX_’Uit ) Month dete_x_'mination .

e Dec. Jan. Feb. Apr. Jan.  Feb. Apr.

L 171 141 147 133 147 142 157

N M 150 140 151 140 144 144 144

S 150 146 143 150 145 139 151

"""""" L 134 140 147 133 143 142 138
I 1/2N M 142 140 133 135 137 136 150
S 141 140 137 140 138 140 144

"""""" L 139 137 135 - 134 137 -
3N M 146 131 132 139 136 133 133

S 134 136 131 135 141 140 131

L 136 141 132 138 137 135 141

N M 134 137 135 135 136 132 138

S 144 141 139 143 134 137 136

L 135 142 133 138 143 136 135

o0 12N M 140 142 124 145 137 142 137
S 139 131 137 134 133 138 136
L 142 152 131 = 134 140 .

3N M 139 140 137 135 149 132 136

S 132 132 134 136 137 132 134

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

N ! standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
*L : over 370g

M : 300~370g
S 1 250~299¢
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Table 22. Changes in soluble solid content of 'Fuji’ apples harvested on
Oct. 15. 1997 during cold and CA storage.(unit: °Brix)

Cold storage CA storage
Exp. Trt | Month Month
S 2 e B S 55
Dec. Jan, Feb. March Jan. Feb. March
L* 16.0 149 14.8 15.4 147 146 14.3
N M 143 142 151 150 153 152 14.3
S 145 143 152 149 144 14.2 143
L 140 147 146 137 143 140 141
[ 12N M 132 139 142 135 144 135 139
S 138 146 143 138 144 146 14.3
L 141 146 139 140 134 136 13.7
3N M 135 143 140 142 134 144 142
S 143 140 146 142 145 144 146
L 142 148 145 142 14.7 13.8 139
N M 146 147 142 138 134 14.7 14.1
S 133 141 142 142 14.0 14.4 14.3
...... L 147 145 143 146 143 135 139
O 12N M 143 146 138 144 14.7 13.9 14.0
S 137 146 141 156 14.2 14.8 144
L 143 141 134 142 14.0 14.1 148
3N M 143 144 143 143 14.3 134 14.3
S 137 146 149 149 146 14.1 144

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

‘N ! standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N ! three times level of nitrogen fertilization(45kg/0.1ha)

*L : over 370g

M @ 300~ 370g
S 1 250~299g
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Table 23. Changes in soluble solid content of 'Fuji’ apples harvested on

Oct. 25, 1997 during cold and CA storage.(unit: °Brix)

. Cold storage CA storage
Fruit
Exp. Trt. . Month Month
% Dec. Jan. Feb. March Jan. Feb. March
L %= - = - - - —
N* M - - = = - = =
S = - = e - - -
L - - - - - -
/2N M S - = = = - -
S = = = - - - -
L =k == = . - = -
3N M = - - - - = =
S S = _ —~ . - =
L - - = = 148 136 14
CaCle p . & = - 145 147 152
L 143 144 147 142 148 145 138
N M 1563 153 145 142 135 141 145
S 138 137 139 136 130 147 148
L 139 134 138 134 136 132 139
o 12N M 139 145 137 138 136 141 144
S 149 133 138 144 135 147 142
L 140 141 137 144 134 141 143
3N M 149 139 150 138 136 143 142
S 141 144 135 139 141 141 148

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam

I: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

YN  : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N three times level of nitrogen fertilization(45kg/0.1ha)

CaCl: : foliar application of 0.5% CaCl:

*L : over 370g
M : 300~-370g
S 250~299¢g

MNEEX : EXALS WHHRLI0| HES HS2H
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Table 24. Changes in soluble solid content of ‘Fuji’ apples harvested on

Nov. 2, 1997 during cold and CA storage.(unit: “Brix)

) Cold storage CA storage
Exp. Tr. Fl_-mt Month Month

size ec. Jan. Feb. March Jan. Feb. March

L 144 151 153 147 151 147 1438

N* M 1568 148 162 152 145 157 15.3

___________ S 1563 155 153 142 156 165 157

L 157 140 156 150 145 150 145

12N M 149 139 139 142 137 142 133

o S 147 144 144 142 131 134 147

L - ~ - - 138 141 143

3N M 162 148 144 146 146 148 143

_____ S 151 144 146 144 152 134 150

CCh - T 13 wp i

L 151 154 155 145 152 145 14.3

N M 1563 154 145 143 139 146 143

S 141 144 146 152 143 149 150

L 145 144 145 148 145 154 145

O 12N M 146 150 146 148 144 147 143

S 139 150 141 146 147 144 142

L 152 147 146 143 145 150 144

3N M 151 148 139 142 142 139 142

S 141 144 143 14.2 143 144 147

“1: 'Fuji' apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

N

172N : half fertilization of nitrogen(7.5kg/0.1ha)

3N

CaCly : foliar application of 0.5% CaCl.

*L : over 370g
M : 300~370g
S 250~299¢g

MNEEXN: SXAL 20| HES H=LHEH
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Table 25. Changes in soluble solid content of ‘Fuji’ apples harvested on
Nov. 10, 1997 during cold and CA storage.(unit: °Brix)

Cold storage CA storage

Exp. Tr Tt Month Month
S%  Dec. Jan. Feb. March Jan. Feb. March
L* 148 149 149 150 147 147 157
N M 144 154 154 151 143 143 149
S 140 161 161 154 152 147 159
L 145 153 153 146 148 148 150
1 12N M 144 155 142 137 146 142 145
S 152 151 141 139 142 141 155
L 136 148 153 141 149 145 149
3N M 138 143 152 148 148 138 146
S 152 158 146 156 140 139 148
L 139 149 149 143 144 147 150
N M 149 152 153 130 138 138 145
S 139 141 151 143 138 138 154
L 155 144 151 141 149 144 154
0 12N M 145 150 154 154 149 143 148
S 143 136 162 145 148 134 141
L 145 154 145 141 149 152 147
3N M 144 144 145 - 145 139 149
S 145 157 154 145 145 150 154

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
II: "Fuji’ apple trees on MMI106 rootstock planted in loam soil

N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N three times level of nitrogen fertilization(45kg/0.1ha)
*L : over 370g

M : 300~370g
S 250~299g
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Table 26. Changes in titratable acidity of 'Fuji’ apples harvested on
Oct. 15, 1995 during cold and CA storage.(unit: %)

Cold storage

CA storage

Exp. Trt. F TUit Month determination
s1ze Dec. Jan. Feb. Mar. Apr. Jan. Feb. Mar. Apr. May

L* 033 031 026 021 018 031 030 035 027 030

N* M 034 032 031 020 016 035029 028 022 026

S 033 030 021 020 021 034 031 033 032 027

L 031 032 026 023 022 035030 030 026 030

I 15N M 032 033 027 021 019 035 031 030 024 024
S 036 033 031 027 022 037 033 033 027 033

L 034 033 030 027 020 038 036 030 024 029

3N M 032 036 020 027 020 035 037 035 031 027

S 035 035 033 029 022 035035 034 029 027

L 035 040 034 032 023 042 037 034 033 033

N M 036 038 034 026 022 039 035 035 030 028

| S 035 039 030 031 023 043 034 032 031 031
""""""" L 038 035 029 025 022 034 032 035 032 032
I 1N M 035 037 036 023 020 043 034 035 033 032
S 031 037 036 030 022 043 0.37 033 030 035

L 036 035 032 034 028 042 038 038 032 037

3N M 037 036 039 032 028

S

036 039 033 028 022

041 039 036 027 028
043 040 032 026 028

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization{45kg/0.1ha)

‘L : over 370g
M : 300-~370g
S . 250~299¢g
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Table 27. Changes in titratable acidity of ‘Fuji’ apples harvested on
Oct. 25, 1995 during cold and CA storage.(unit: %)

Fruit Cold storage CA storage
Exp. Trt. . Month determination
SIZ€ Dec. Jan. Feb. Mar. Apr. Jan. Feb. Mar. Apr. May
LY 030 026 021 017 015 031 029 029 026 025
N M 030 029 025 019 0.17 032 027 026 024 024
S 029 034 033 023 021 037 026 027 026 027
L 029 032 025 0.18 012 032 029 026 029 022
12N M 030 031 022 021 015 032 030 030 025 028
- S 031 034 022 024 022 035 030 029 024 028
L 030 028 032 019 0.3 033 026 030 029 028
3N M 030 031 026 024 018 035 033 032 028 0.27
S 037 030 032 019 017 035 028 029 032 031
CaCly L 033 029 025 022 015 035 032 028 029 021
M 031 029 023 024 0.7 036 028 029 029 0.25
L 036 033 031 027 019 038 034 035 029 031
N M 032 033 029 026 021 036 034 032 028 029
S 034 035 029 025 0.24 036 031 032 027 028
L 036 031 027 025 022 032 029 027 025 025
O 1I/2N M 033 038 032 019 019 032 029 033 027 027
S 037 031 031 027 0.18 041 035 028 026 0.29
L 038 037 027 022 021 0.37 034 032 032 029
3N M 034 034 032 024 021 039 034 034 035 032
S 039 035 027 030 0.23 043 036 034 032 031

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
0: ‘Fuji’ apple trees on MMI106 rootstock planted in loam soil

¥N  : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)

CaCly : foliar application of 0.5% CaCls

*L : over 370g
M : 300~370¢g
S @ 250~299g

N2EX: ENADLL HHHRI0 HES U=2
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Table 28. Changes in titratable acidity of 'Fuji’ apples harvested on
Nov. 2, 1995 during cold and CA storage.(unit: %)

Pruit Cold storage CA storage
Exp. Trt. Month determination
2 Dec. Jan. Feb. Mar. Apr. Jan. Feb. Mar. Apr. May
LY 026 027 022 016 015 034 028 023 020 023
N M 030 029 024 033 015 031 027 025 023 025
S 027 030 024 016 018 027 029 030 024 025
L 026 023 020 015 0.14 030 027 027 027 024
12N M 030 026 018 020 0.18 029 028 024 023 022
[’ S 033 021 027 021 025 034 033 029 027 022
L 026 029 018 017 015 034 028 027 025 023
3N M 029 028 024 021 017 034 029 027 026 028
S 031 036 026 023 018 031 028 028 028 0.24
gaClz L 029 029 022 020 016 035 032 035 024 026
M 029 027 024 021 020 034 031 025 024 020
L 035 028 022 020 018 036 032 026 0.26 024
N M 032 029 025 023 020 035 035 026 026 025
S 034 033 028 021 018 038 032 030 028 029
L 031 026 025 022 016 035 029 027 028 024
o 12N M 032 029 022 020 018 032 031 029 025 023
S 034 028 _0.31 022 022 032 032 035 0.24 0.29
L 032 031 031 024 - 035 028 035 - -
3N M 034 033 024 024 021 038 032 035 026 024
S 034 039 031 027 021 031 033 028 028 029

“I: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
[O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

‘N ! standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)

CaCly : foliar application of 0.5% CaCly

*L : over 370g
M : 300~370g
S 250~299¢
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Table 29. Changes in titratable acidity of ‘Fuji’ apples harvested on
Nov. 10, 1995 during cold and CA storage.(unit: %)

Fruit
Exp. Trt. .
size

Cold storage

CA storage

Month determination

Dec. Jan. Feb. Mar, Apr.

Jan. Feb. Mar. Apr. May

LX
N M
S

030 026 030 0.16 0.16
026 027 023 019 0.16
026 028 021 019 015

027 025 027 021 021
031 027 025 022 026
031 030 029 025 027

L
I* 1/2N M
S

024 023 018 017 018
029 029 021 017 015
032 032 025 018 021

034 025 027 023 021
029 029 025 024 024
032 033 028 028 023

L
3N M
S

028 025 024 020 -
029 023 021 025 017
030 026 027 022 021

031 029 026 024 -
035 030 027 027 025
035 032 027 021 0.28

L
N M
S

030 028 024 021 0.18
030 032 025 024 022
028 032 025 022 0.20

036 031 030 026 026
037 029 031 024 029
033 028 027 024 0.28

L
o 12N M
S

028 032 025 023 0.17
033 029 024 021 019
032 029 027 028 0.19

035 028 029 024 021
033 034 032 017 023
036 031 034 029 022

L
3N M
S

032 036 028 024 -
036 036 026 028 021
031 029 029 024 024

040 035 037 018 -
038 035 034 028 025
038 029 032 029 026

“1: ‘Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)

*L : over 370g
M : 300~370g
S 1 250~299g

NEEX: FXALDLS] R0l HES S
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Table 30. Changes in titratable acidity of ‘Fuji’ apples harvested on
Oct. 15, 1996 during cold and CA storage.(unit: %)

Cold storage CA storage
Exp. Tt F‘.'u’t ) Month determination

size

Dec. Jan. Feb. Apr. Jan. Feb. Apr.

L* 029 031 028 0.21 035 03 027

NY M 029 026 026 0.19 034 033 027

S 029 028 023 018 035 030 025

""" L 028 031 028 023 032 032 026

I’ /2N M 028 029 028 021 030 039 027

S 031 031 025 021 032 031 025

L 027 03 031 021 035 034 028

3N M 026 027 025 019 032 034 022

S 028 030 026 022 032 030 028

L 033 032 029 021 038 033 026

N M 028 031 029 021 032 030 025

S 031 028 028 017 031 036 027

L 032 028 025 019 036 033 030

Ul 1/2N M 030 031 028 0.20 034 033 027

S 029 029 028 019 031 030 023

L 036 037 036 017 040 043 027

3N M 035 033 029 025 036 039 023

S 030 032 032 027 033 033 026

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

*N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
L : over 370g

M : 300~370g
St 250~299g

- 69 -

2O1B/02/02 15: 28-S W N # /2 U

rr
02
0o
O
o
i

NEEXM: XA R0 MES UsZHoH L0l 01X



Table 31. Changes in titratable acidity of 'Fuji’ apples harvested on
Oct. 25, 1996 during cold and CA storage.(unit: %)

' Cold storage CA storage
Exp. Trt. Fljmt Month determination
o Dec. Jan. Feb. Apr, Jan. Feb. Apr.
LY 027 026 02 020 029 029 028
NY M 027 025 027 020 029 030 026
S 028 036 028 020 034 028 027
L 026 027 030 021 031 030 027
17N M 026 026 025 021 027 027 023
L’ S 025 027 027 0.8 028 029 024
L 032 027 031 018 031 029 026
3N M 027 024 029 021 029 027 029
S 027 027 027 017 025 029 026
cac,, L 032 034 026 024 032 031 027
M 031 031 027 023 032 033 025
L 028 028 026 022 032 031 028
N M 028 027 026 017 030 028 028
S 027 027 026 021 030 031 027
L 029 029 025 023 031 034 027
I 12N M 026 030 025 022 028 029 025
S 025 027 025 020 027 030 029
L 030 034 024 024 036 030 026
3N M 029 027 02 021 034 034 028
S 032 034 026 025 031 034 031

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
[: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCly : foliar application of 0.5% CaCl:

‘L : over 370g
M : 300~370g
S : 250~299¢
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Tahle 32. Changes in titratable acidity of 'Fuji’ apples harvested on

Nov. 2, 1996 during cold and CA storage.(unit: %)

. Cold storage CA storage
Fruit pa—
Exp. Trt . Month determination
s1ze ec. Jan. Feb. Apr. Jan. Feb. Apr.
LY 029 028 024 022 028 030 026
NY M 020 027 028 017 028 029 023
S 029 029 02 019 029 026 023
L 032 028 02 021 030 029 025
12N M 033 027 023 019 029 028 021
I’ S 033 031 025 023 029 029 0.23
L 025 031 026 022 028 028 023
3N M 028 027 025 018 033 028 021
S 032 026 025 017 028 024 023
CaClz L 029 030 029 023 034 035 029
M 030 029 029 0.24 034 032 027
L 026 028 029 019 028 027 024
N M 027 026 027 020 026 027 025
S 027 027 024 021 029 027 026
L 029 029 027 019 029 028 026
I 12N M 028 029 028 021 030 026 026
S 027 027 02 0.18 029 027 0.29
L 028 031 027 024 031 032 027
3N M 028 027 028 024 029 030 030
S 027 028 027 024 0.30 029 029

*1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam

O: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N three times level of nitrogen fertilization(45kg/0.1ha)

CaCl- : foliar application of 0.5% CaCl:

*L : over 370g
M : 300~370g
S 250~299g
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Table 33. Changes in titratable acidity of 'Fuji’ apples harvested on
Nov. 10, 1996 during cold and CA storage.(unit: 95)

Cold storage CA storage
Exp.  Trt Fx"uit Month determination

s Dec. Jan. Feb. Apr. Jan. Feb. Apr.
L 025 023 027 022 029 026 020
NY M 025 025 027 020 026 026 019
S 027 025 023 020 025 027 023
L 028 025 024 0.18 028 026 022
I 1/2N M 024 023 025 021 027 027 023
S 023 025 023 020 025 024 022

L 024 023 024 - 027 024 -
3N M 028 023 023 017 028 029 023
S 024 025 023 022 026 024 024
L 025 027 024 021 025 026 023
N M 027 028 023 018 028 025 022
S 027 028 025 024 028 025 023
L 029 026 025 021 028 030 022
I 1/2N M 026 026 025 021 027 028 026
S 026 025 024 018 028 026 026

L 026 031 029 - 033 031 N
3N M 025 029 025 018 032 028 026
S 027 031 026 018 033 027 026

“I: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: ‘Fuji’ apple trees on MM106 rootstock planted in loam soil

N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N : three times level of nitrogen fertilization(45kg/0.1ha)

*L : over 370g
M : 300~370g
S . 260~299g
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Table 34. Changes in titratable acidity of 'Fuji’ apples harvested on
Oct. 15, 1997 during cold and CA storage.(unit: 26)

Cold storage CA storage
Exp. Trt. F"“it Month Month
Size

Dec. Jan. Feb. March Jan. Feb. March
1° 039 030 029 024 032 029 027
N' M 040 030 028 019 032 030 029
S 04l 033 02 022 037 032 031
T 038 030 027 023 030 020 027
1 1N M 036 028 027 025 029 035 027
S 033 027 027 018 031 031 028
L 03l 027 029 019 02 029 031
3N M 034 031 027 023 030 028 027
S 037 031 029 024 035 030 029
L 036 030 030 024 033 030 027
N M 036 020 029 021 032 032 027
S 033 029 029 022 031 030 026
L 037 030 027 021 028 032 02
I 15N M 038 029 028 021 027 030 028
S 038 029 02 020 02 032 030
L oas 033 027 024 033 029 030
3N M 037 032 027 023 033 032 029
S 034 030 028 025 033 035 032

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
I: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

YN : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
*L. : over 370g

M 1 300~370g
S 1 250~299g
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Table 35. Changes in titratable acidity of 'Fuji’ apples harvested on
Oct. 25, 1997 during cold and CA storage.(unit: %)

Cold storage CA storage

Exp. Trt. S Month Month

SI2  Dec. Jan. Feb. March  Jan. Feb. March

L - - - - - - -

NG M - - = - - - -

S - - - — i - -

L - - - - - =, -

12N M - - - - -~ - -
I* g - - - - - _ -
L . . s - = - -

SN M - - - - - - -

S . — = = r = =
A

L 038 029 027 021 028 0.28 027

N M 035 029 025 020 027 031 027

S 034 027 024 023 031 028 028

L 034 026 027 023 029 027 028

1 1/2N M 031 027 02 024 031 025 026
S 032 029 026 020 030 030 025

L 034 030 025 023 032 029 026

3N M 038 027 027 025 030 028 027

S 034 029 027 024 032 030 029

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
0: 'Fuji’ apple trees on MMI106 rootstock planted in Joam soil

N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCl; : foliar application of 0.5% CaCl.

*L ' over 370g
M : 300~370g
S 1 250~299¢
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Table 36. Changes in titratable acidity of ‘Fuji’ apples harvested on
Nov. 2, 1997 during cold and CA storage.(unit: %)

) Cold storage CA storage
Fruit
Exp. Trt ) Month Month
2 Dec. Jan. Feb. March Jan. Feb. March

L* 032 026 025 022 032 029 027
N M 035 020 028 022 029 032 025
S 037 030 027 022 034 027 029
I 037 028 024 020 031 026 028
12N M 029 028 025 021 027 027 027
o S 034 028 029 021 028 028 026
L - - - - 029 025 026
3N M 04l 030 024 021 032 024 027
S 036 030 024 021 030 025 025

L - . - z i 2970,
CaClh o e = 8.38 8.29 83451
L 038 03 028 023 029 027 024
N M 035 029 024 025 027 027 024
S 038 027 026 021 031 028 028
L 03l 029 024 022 028 029 027
0 12N M 032 030 023 024 026 027 025
S 035 030 024 02 027 028 024
L 036 028 027 022 029 027 025
SN M 034 029 027 023 030 029 028
S 036 030 026 021 029 030 029

"1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: ‘Fuji’ apple trees on MM106 rootstock planted in loam soil

‘N : standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCl : foliar application of 0.5% CaCl»

‘L : over 370g

M : 300~370g
S 250~299g
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Table 37. Changes in titratable acidity of 'Fuji’ apples harvested on
Nov. 10, 1997 during cold and CA storage.(unit: %)

Cold storage CA storage

Exp. Tro, Ot Month Month

Gige —
Dec. Jan. Feb. March Jan. Feb, March

L 033 027 025 023 030 029 026
NY M 031 027 026 021 029 030 027
S 032 029 027 023 027 028 025

029 024 024 020 030 024 026
025 025 024 020 027 026 027
029 024 027 021 027 027 027

027 027 024 018 027 024 026
031 024 026 018 026 025 0.26
033 028 025 021 028 025 025

033 027 024 020 027 027 024

034 027 024 023 027 027 025
032 026 023 021 029 024 024
029 027 023 022 027 027 024
030 029 022 022 027 024 022

I 1/2N

029 023 023 023 030 028 026
034 026 024 - 029 028 025

L
M
S
L
M
S
L
N M 028 028 024 023 026 026 028
S
L
M
S
L
M
S 033 027 023 022 026 028 027

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N : standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N ! three times level of nitrogen fertilization(45kg/0.1ha)

*L : over 370g
M : 300~370g
S : 250~299¢
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Table 38. Changes in watercore occurrence of ‘Fuji’ apples harvested in
1995 during CA storage.(unit: index)

Month determination

Exp. Trt F]‘—mt;_,_ Jan. Feb. Mar. Apr. | May
B ¢ D/B C Di{B C DIBC D{B C D

L¥ [0.17 038 067(025 0 033i0 011 0:0 0 0290 0 0

N' M 033036035 0 0 0330025000 0:0 0 0
S0 0 05000803302 0 00200 00 0 0

L 0 06305 0 0 0560140 0i0 0030 0 0

/2N M 0 060 060 0 02501310 0 0:0 0 00 0 0

I“ S 10 02020 0 0,0 0 0100 000 0
L0 0 0:0 0 0.0 0 0i00 0i0 0 -

SN M 014013038 0 013 0:0 0 0:00 0:0 0 0
S0 0 029 0 0 02/0 0 000 0i0 0 0

coc, L (011050 01017 0 010 0 00020 00 0 0
M0 029 0:0 02 0:0 0 0:00 000330
L0 017060017 0 0330 014 0.0 0 00 033 0

N M0 0440230 03002/0 0 0/00 00 0 0
©$S10 0 010 0 0:0 0 0100 0:0 0 0

L {02905 011{ 0 0 063/0 0011100 00 0 0

O 12N M 0100600130 0 0/0 0 0/00 0i0 0 0
S0 050 0.0 02 0:0 0 0i00 0:0 0 0

L 003 0;0 0 0i0 0 0i0 - 0!0 - -

SN M!0 0 01I:; 0 0 0:0 0 0{00 0:0 0 0
S0 0 0i0 0 0i0 0 0i00 00 0 0

“I: 'Fuji’ apple trees on M26 rootstock planted in sandy loam

O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

‘N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N three times level of nitrogen fertilization(45kg/0.1ha)
CaCl: : foliar application of 0.5% CaCl

‘Lt over 370g
M : 300~370g
S . 250~299¢g

*B: harvested at Oct. 25 1995
C: harvested at Nov, 2 1995
D. harvested at Nov. 10 1995
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Table 39. Changes in watercore occurrence of 'Fuji’ apples harvested in
1995 during cold storage.(unit: index)

i Month determination

Exp. Trt. Fl_—um' Dec. ‘"  Jan. | Feb. Mar: Apri.
SZ¢igr ¢ DiIB C DIB C DIBC D{BC D
L*{0 056062i0 0 0j0 0 0:i00 0{00 0
N M:0 04 02{i0 0 0:0 0 0:i0 0 02200 0
Si0 00080 0 0:0 0 0:00 0:00 0
Li0 08 05:0 0 0:!0 0 0:{00 0:00 O
12N M:i0 020140 0 0:0 0 0:00 0:00 0!
I* Si{i0 0 01880 0 0i{0 0 0i0 0 0i0 0 O
Li0 0 04:0 0 014:0 0 0:00 0;00 -
SN MiO O O0i0O O 0:0 0 0;00 0:00 O
S{i0 0 O0i{0 O0 0140 O 0:00 0;00 O
CaChy L {0 03 0/0 03 0{0014 0{00 0:i020 0
Mi0 014 0i{0 014 0{0 0 0{00 0{0 0 0
L {0 0330180 0 0}{0 0 0{00 0;00 O
N ™Mi{0 020070 0 007:0 0 000 0{0 0 O
Si0 0 007{0 0 00780 0 0:00 0:00 O
L {0 05030 0 050 0 0i{00 0{00 0
O I/2N M :0 013023i0 0 021:0 0 0{00 0{0 0 O
S:0 0% 0{0 0 0:i0 0 0!00 0:00 O
Li0O 03 0i{0 0 0:i{0 0 0{0O0 O0;00 -
3N Mi0 0 02:0 0 014;0 0 0i00 0:00 0
sio 0 0:{0 O O0:i0 O 0i0OO0 0i0O0 O
*1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
[: 'Fuji’ apple trees on MM106 rootstock planted in loam soil
YN : standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)
3N three times level of nitrogen fertilization(45kg/0.1ha)
CaCl, : foliar application of 0.5% CaClz
*L : over 370g
M : 300~370g
S : 250~299¢
“B: harvested at Oct, 25 1995
C: harvested at Nov. 2 1995
D: harvested at Nov. 10 1995
- 78 -
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Table 40. Changes in watercore occurrence of 'Fuji’ apples harvested in

1996 during CA storage.(unit: index)

Month determination

Exp. Trt. Fljmtg Jan. ... Feb. f Apr.
A B C D,/A B C D{/A B C D
L0 0 100114 10 0 057100[ ;0 0 0 02
N M:!0 0 0605::0 0311408::0 0 0 013
S.5.0 .0 08030 0 029038070:i0 0 0 0
L0 0 06708i:0 0 063 0 0 0 0 0
I2N Mi0 0 06707;:0 0 0 040i{i0 0 0 0
1’ $S10 00202 :0 02 0 0801i10 0 0 0
Li0 006 0:i{:0 0 060043{i{0 0 0 -
3N M!{0 0 0 038:i0 0 0 0 0 0 0 0
510 0.009038::0 0 02 0 0.0 0 0
Cacl, L |0 0 067 0770 00305 0 0 0 03
Mi0O 0 0 0:i0 01705 0 0 0 0 0
L {038 0 0 08!/0 02203805;:0 0 0 0
N M|0 003805 !0 0 03304:i!0 0 0 0I3
S i0l1 0 011 0:i0 0 038 0 0 0 0 0
L:0 0 0 0: 0 0 033 0 0 0 0 0
O 12N M 022 0 020022{ /0 0 0I1202{:0 0 0 0
Si0 0 011025i{0 0 022 0 0 0 0 0
L0 0 0 0!i0 0 014 0 0 0 0 -
3N Mi0 0 0 0ii0 0 0 0 0 0 0 0
Si0 0 0 0i:i0 0 0 0 0 0 0 0

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

YN standard fertilization of nitrogen(15kg/0.1ha)
1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N ! three times level of nitrogen fertilization(45kg/0.1ha)

CaCl; : foliar application of 0.5% CaCl,

L : over 370g
M : 300~370g
S 250~299g

“A: harvested at Oct. 15 1996.
B: harvested at Oct. 25 1996
C: harvested at Nov. 2 1998
D: harvested at Nov. 11 1996
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Table 41, Changes in watercore occurrence of 'Fuji’ apples harvested in
1996 during cold storage.(unit: index)

Month determination

Exp. Trt Fljult; .Jan, i Feb, N 1)
SIZ€:p¥ B C DA B C D::A B C D
L 0 00301200i0 0 04402::0 0 0 0
N M0 0075038 |0 014013038ii0 0 0 0
S 10 006303 {0 0013013 10 0 0 0
L0 00430 :0 0044029 0 0 0 0
/2N M {0 0033 0::0 011043013::0 0 0 0
1’ S 10 003300 0 0 0 10 0 0 0
Li0 003800 0 0 0 0 0 0 -
3N M0 0 0 0/i0030 0;;0 0 0 0
S{0 0 0 0i{i0O 0 0 0:il0 0 0 0
cacp, L [0 005 011002 0 080 0 0 0
M0 0 0 0:i0 0 0 0i{0 0 0 0
L 10 003038 0 0 0 0;;i0 0 0 0
N M0 0 001l;:i0 0013 0{:{0 0 0 0
S 10 0 008 i0 003 0ii0 0 0 0
L0 005017,{0 0013013,{0 0 0 0
O 12N M:i0 0043013:0 0 0 0:i0 0 0 0
S 10 0033010:0 0 0 0:i{0 0 0 0
Li0 0 0 0;i0 0 0 0:;0 0 0
3N M{0 0 0 0:{0 0011 0;{0 0 0 O
Si0 0 0 0ii0 0 0 0iil0 0 0 0

“1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCl: : foliar application of 0.5% CaCl:

L 1 over 370g
M  300~370g
S . 250~299¢g
“A: harvested at Oct. 15 1996.
B: harvested at Oct. 25 1996

C: harvested at Nov. 2 1996
D' harvested at Nov. 11 1996
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Table 42. Changes in watercore occurrence of 'Fuji’ apples harvested in
1997 during cold storage.(unit: index)

Month determination

Exp. Trt. Fr"uxti Dec P Jan. : Feb. Mar.
€' ¢ DIB C D:B C D B C D
LY. - 067067, - 0 044:- 0 0O 0 0 O
N M- 040050 - 02903 - 0 0 0 0 0
SRR O | (8 (N 8 1 SO (Y. SV | VDR PO | JONOR | B |
Li- 04005 - 0 025:- 0 0 0 0 0
I* /2N M { - 017040/ - 0 0 :- 0 0 0 0 0
S - 038050- 0 02:i- 0 0 0 0 20
L i- -03 - - 0{- - 0 0 0 0
3N M |- 02033i- 0 017:- 0 0 0 0 0
Si-038 0i- 0 0i{- 0 0 0 0 0
L {0 060067, 0 0100380 0 0 0 0 0
N M {0 04067/ 0 0 043:0 0 0 0 0 0
S0 020380 0 0i0 0 0 0 0 0
L0 025 12{0 0 02:0 0 0 0 0 0
0 I/2N M {0 020670 011 0200 0 0 0 0 0
..5.0.0.029 057, 0 .0 080 0 0 0 0 0.
L0 030330 0 020:0 0 0 0 0 0
3N Mi0 017 0,0 0 -:i0 0 0 0 0 0
S {0 0130380 0 0i0 0 0 0 0 O

"1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MMI106 rootstock planted in loam soil

N standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N  three times level of nitrogen fertilization(45kg/0.1ha)
CaCl, : foliar application of 0.5% CaCl:

*L : over 370g
M : 300~370g
S : 250~299¢
“B: harvested at Oct. 25 1997

C: harvested at Nov. 2 1997
D: harvested at Nov. 10 1997
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Table 43. Changes in watercore occurrence of 'Fuji’ apples harvested in
1997 during CA storage.(unit: index)

Month determination

Fruit +
Exp. Trt. . Jan. _Feb. Mar.
size g™ p’i'B ¢ D !B C D |
L - 02 05 - 014 05 - 0 O
NOM |- o013o0® - 0 02;,- 0 0
S - 0 01Bi- 0 O0M| - 0 0
L - 014 04 - 0 0B - 0 0
/N M - 0 08i- 0 0, - 0 0
& S - 0 014:- 0 02i- 0 0 |
L7~ 017 - 0 o - 0 0
SN M |- 0 03!- 0 067{i - 0 0
S i- 0 0i- 0 o0M4i - 0 0
ey L | 0B 08 - 0 06 0 0 017
M {- 0 12/ - 0 04} 0 0 0
L | 0 038 113. 0 014 04, 0 0 0
N M {0 0% 00 0 0%i0 0 0
S {0 0 05:0 014 03,0 0 0
L 10 07 129 0 038 08| 0 0 0
0 12N M |0 017 033: 0 0 02!0 0 0
S {0 0 04i0 0 0140 0 0
L 70 013 04:0 0 00 0 0
3N M 0 014 00 0 07,0 0 0
s 0o 0 08i0 0 0.0 0 0

*1: 'Fuji’ apple trees on M26 rootstock planted in sandy loam
O: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

YN ! standard fertilization of nitrogen{(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCl; : foliar application of 0.5% CaCl,

L : over 370g
M : 300~370g
S : 250~299¢g
“B: harvested at Oct. 25 1997

C: harvested at Nov. 2 1997
D: harvested at Nov. 10 1997
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Table 44. Changes in internal browning occurrence of

‘Fuji’ apples

harvested at different date in 1996 during CA storage.(%)

Month determination

Fruit

Exp. Trt. ¢ Jan. a Feb. @ Apr.
€A B C D A B C D A B C D
Y0 0 0 0 {0 0 0 0;{0 0 0 0
NN " M:0 0 0 0 :0 0 0 0;;0 0 0 0
LS9 0 00 010 .0 0 0510 .0..0..9
L. 0 0 0 0::0 0 0 0;:0 0 0 0
2N Mi0 0 0 0::0 0 0 0ii0 0 0 O
[’ S 0 0 0 0:ii0 0 0 0ii0 0 0 0
L'70 0 0 125::0 0 0 143;{0 0 0 -
3N M:i0 01L1 0:ii0 0 0 143;i0 0 0 125
S0 0 0 0ii0 0 0 0ii0 0 0 0
cac, 10 0 0 00 0 0 0 0;{0 0 0 O
Mi0O 0 0 0:i0 0 0 0ii0O 0 0 0
L0 0 0 0;{0 0 0 0{j0 0 0 O
N M{0 0 0 0ii0 0 0 O 0 0 0 0
....... S.0. 0.0 0::0 0.0 0::0 0 0 0
L 0 0 0 0::0 0 0 0{;0 0 0 0
0 1I/2N M 0 0 0 0::0 0 0 O 0 0 0 0
................ s 10 0 0 0330 6 0 01100 .0..0.
L 0 0 0 125(/0 0 0 143:{0 0 0 -
3N Mi0 0 0 143 {0 0 0 0i{:0 0 125167
Si0 0 0 0:ii0 0 0 O 0 0 0 0

“1: 'Fuji’ appleOtrees on M26 rootstock planted in sandy loam

O: 'Fuji’ apple trees on MM106 rootstock planted in loam soil

N . standard fertilization of nitrogen(15kg/0.1ha)

1/2N : half fertilization of nitrogen(7.5kg/0.1ha)

3N : three times level of nitrogen fertilization(45kg/0.1ha)
CaCl, : foliar application of 0.5% CaClz

*L : over 370g
M : 300~370g
S 250~299¢g

“A: harvested at Oct. 15 1996.
B: harvested at Oct. 25 1996

C: harvested at Nov. 2 1996
D harvested at Nov. 11 1996
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