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Effects of cropping practices and nitrogen application on nutrient uptake
characteristics and root vigor of hybrid indica rice
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Abstract: To explore the effects of different planting methods and nitrogen application rates on nutrient absorption characteristics,
root activity, and yield of hybrid indica rice, F You 498 was used as the experimental material in a two-factor split-plot design.
The main plot consisted of carpet seedling machine transplanting, wet precision hole direct seeding, and manual transplanting,
while the sub-plot included four nitrogen application rates (0 kg hm™, 90 kg hm™, 135 kg hm™, and 180 kg hm™). The effects on
nitrogen, phosphorus, and potassium accumulation, root activity, yield, and yield components of hybrid indica rice under different
treatments were studied. The results showed that the total nitrogen accumulation at the heading and maturity stages was highest in
manually transplanted rice, followed by mechanical transplanting, and then direct seeding. The total phosphorus accumulation at
the jointing stage and potassium accumulation at the heading stage were also highest in manually transplanted rice. The nutrient
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accumulation rate of nitrogen, phosphorus, and potassium before jointing was highest in direct-seeded rice, being 40.68%—63.64%
and 19.42%—71.43% higher than in mechanical and manual transplanting, respectively. The nutrient accumulation rate peaked
from jointing to heading stage under different planting methods. There was no significant difference in rice yield between manual
and mechanical transplanting. However, compared to manual transplanting, direct seeding reduced rice yield by 8.09%—15.00%.
The 1000-grain weight, grain number per panicle, and seed setting rate of manually transplanted rice were higher than those of
mechanical transplanting and direct seeding, but the effective panicle number was significantly reduced, being 15.99%—41.77%
and 23.19%-29.60% lower than those of mechanical transplanting and direct seeding, respectively. The dry matter accumulation
of shoots and roots reached its maximum at the maturity and heading stages, respectively. Under manual transplanting conditions,
the dry weight of shoots and roots at maturity was greater than that of mechanical transplanting and direct seeding. As the growth
process advanced, the bleeding intensity of single stems and populations after heading gradually decreased, and the root activity
of single stems and populations in mechanical transplanting was significantly higher than in manual transplanting and direct
seeding. The optimal nitrogen application rate for machine-transplanted rice was in the middle to low range (90-135 kg hm™),

while for direct-seeded and manually transplanted rice, it was in the middle to high range (135-180 kg hm ).
Keywords: rice; nitrogen application; cropping practices; nutrient uptake characteristics; root system
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Table 1 Physical and chemical properties of basic soil samples
PN g B it A AL A HLBT A
Year Total N Alkali hydrolysable N Olsen P Exchangeable K Organic matter pH Bulk density
(ekg ) (mgkg ) (mg kg ") (mgkg ) (gkg ) (gem™)
2016 1.07 118.42 14.10 49.70 25.07 6.61 1.71
2017 1.19 88.96 12.26 59.91 20.13 6.45 1.88
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Fig. 1 Temperature and rainfall during the rice growth period
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Table 2 Main growth stages of rice
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P Tkt 7 = TR ] FeAR I ) A=Y Growth stage
Year Transplanting Sowing date Transplanting K Jointing Y Heading Y Maturity
methods (month/day) date (month/day) (month/day) (month/day) (month/day)

2016 T1 04/15 05/21 06/28 08/01 09/12

T2 05/23 — 07/14 08/17 09/25

T3 04/15 05/23 06/28 08/01 09/12
2017 T1 04/05 05/08 06/19 07/26 09/07

T2 05/08 — 06/30 08/04 09/18

T3 04/05 05/08 06/19 07/22 08/30

T1: PG, T2: W8 EE T3 ATBR.

T1: mechanical transplanting; T2: direct seeding; T3: artificial transplanting.
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Table 3 Effect of different cropping practices and nitrogen application on yield and its components

KRG R HA A F Rice yield and its components

kb3 A TR A 2SR T s

Treatment Effective panicles Spikeletes per Seed-setting rate 1000-grain weight Yield
(x10* hm?) panicle (%) (2) (thm?)

2016

Tl NO 177.32 b 194.48 ¢ 92.83 a 31.39a 10.46 ¢
N1 184.96 b 233.82a 88.56 b 29.57b 11.21b
N2 205.79 a 212.74 b 84.82 ¢ 30.04 b 11.70 a
N3 209.95 a 217.61b 87.67 b 29.89 b 12.13 a

F-#4{H Mean 194.50 214.66 88.47 30.22 11.38
T2 NO 190.56 b 172,58 d 82.51a 31.38a 9.39b
N1 203.21 ab 224.09 ¢ 72.51b 30.20 b 10.06 a
N2 210.19 a 233.03 b 65.98 ¢ 30.78 ab 10.12a
N3 216.56 a 244.95 a 73.94 b 29.70 ¢ 10.44 a

F-#4{H Mean 206.57 218.66 73.73 30.52 10.00
T3 NO 150.60 b 23531 ¢ 95.51 a 31.73a 10.48 b
NI 163.31 ab 277.82a 87.99 b 29.94 ¢ 1147 a
N2 172.32 a 260.61 b 91.64 ab 30.05 be 11.95a
N3 184.55 a 262.00 b 91.75 a 30.67 b 12.10 a
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KRG R HA A F Rice yield and its components
hb 3 T T % SR T 7o
Treatment Effective panicles Spikeletes per Seed-setting rate 1000-grain weight Yield
(x10* hm?) panicle (%) (2) (thm?)
31K Mean 167.69 258.93 91.72 30.60 11.50
F{E T 22.117 59.93" 96.08" 0.32 20.83"
F-value N 9.70"™ 110.25" 21.41" 19.52" 23.48"
TxN 0.21 15.14" 3.817 1.79 0.74
2017
Tl NO 196.76 ¢ 189.20 b 84.50 a 29.89 a 10.57 ¢
N1 215.97b 205.30 a 79.62 b 29.14 b 11.14 b
N2 234.03 a 190.38 b 79.28 b 29.06 b 11.90 a
N3 241.67 a 188.33 b 76.02 ¢ 28.83 b 12.03 a
F-¥{H Mean 222.11 193.30 79.86 29.23 11.41
T2 NO 168.35d 190.43 a 80.39 a 30.54 a 9.60 ¢
N1 202.84 ¢ 183.67 ab 78.91 a 30.01 ab 10.18 b
N2 213.86 b 180.55 ab 78.42 a 29.68 b 10.60 b
N3 227.12 a 171.55 b 73.62 b 29.36 b 11.13 a
F-¥{H Mean 203.04 181.55 77.84 29.90 10.38
T3 NO 13529 ¢ 235.35b 92.82a 30.77 a 9.23 ¢
N1 151.41b 254.01 a 91.58 a 30.67 ab 11.35b
N2 165.70 a 230.64 b 86.15b 30.60 ab 11.94 a
N3 174.27 a 233.65b 85.20 b 30.01b 12.36 a
SFH{H Mean 156.67 238.41 88.94 30.51 11.22
F1H T 158.89™ 63.13" 77.67" 14.43" 6.71
F-value N 123.00™ 4.67" 15.79" 1.75 76.03"
TxN 2.25 1.21 1.04 3.05" 6.92"

T1: MU, T2: K/ T3: A T4k NON1.N2 Al N3 4371t &t & R 0 kg hm .90 kg hm 135 kg hm > il 180 kg hm >,
[R50 B J5 AN TR 7 2R AL PRIRIAE 0.05 BT 25 57 W2, "R 43 SRR 76 0.05 F1 0.01 BEFR K28 57 2
T1: mechanical transplanting; T2: direct seeding; T3: artificial transplanting; NO, N1, N2, and N3 indicate 0 kg hm2, 90 kg hm 2, 135 kg hm 2,
and 180 kg hm 2 of nitrogen, respectively. Values followed by different letters in a column indicate significant difference among treatments at
the 0.05 probability level.  and ™" indicate significant difference at the 0.05 and 0.01 probability levels, respectively.

x4 HEAXNEIENRZHUEYRRZNZIE

Table 4 Effect of cropping method and nitrogen application on the accumulation of matter in hybrid indica rice (kg hm %)

Ab T e ML -3+ Population shoot dry matter BERMR R T 5 Population root dry matter
Treatment WA Jointing I Heading AU Maturity 35178 Jointing ] Heading A Maturity
2016
T1 NO 2150 ¢ 9110 ¢ 15,520 b 773 b 954 b 755 ¢
N1 2470 b 10,120 b 17,220 a 918 a 1156 a 960 a
N2 2590 b 10,800 a 17,720 a 941 a 1025 ab 926 ab
N3 3080 a 11,100 a 17,590 a 881 a 1094 a 905 b
F-#4{E Mean 2572 10,283 17,012 878 1057 886
T2 NO 2270 ¢ 10,020 b 16,170 b 736 b 1121b 787 ¢
N1 2430 be 10,700 a 17,170 ab 923 a 1341 a 1017 a
N2 2770 ab 10,900 a 17,530 ab 873 a 1324 a 951 ab

N3 3050 a 11,030 a 18,090 a 854 a 1263 a 946 b
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Ab ¥ Ff4R s b 3T 5 Population shoot dry matter FERAR & T & Population root dry matter
Treatment W7 Jointing  fHFEIM Heading BN Maturity  $77 Jointing 7] Heading WU Maturity
SEH{H Mean 2630 10,660 17,240 846 1262 925
T3 NO 1610 b 9060 b 15,690 b 559 b 982 a 832 ¢
N1 1940 ab 9300 ab 17,190 a 874 a 1091 a 940 b
N2 2070 a 9530 ab 17,910 a 837 a 1028 a 1093 a
N3 2260 a 9930 a 18,770 a 829 a 1006 a 1006 b
F-3{H Mean 1970 9460 17,390 775 1027 968
F{& T 8.45" 22.17" 0.28 13.77 25.39" 94.43"
F-value N 30.66" 11.04™ 8.90" 30.18" 3.61 56.99"
TxN 0.73 1.11 0.34 2.10 0.43 5.45"
2017
Tl NO 2030 ¢ 10,230 d 15,430d 354 ¢ 726 b 502 b
NI 2160 ¢ 11,300 ¢ 16,810 ¢ 428 b 833 a 594 a
N2 2600 b 11,760 b 17,859 b 564 a 811a 642 a
N3 3120 a 12,130 a 18,450 a 558 a 808 a 614 a
F-¥{H Mean 2480 11,350 17,140 476 794 588
T2 NO 1970 ¢ 8120 d 14,250 d 498 b 684 b 517D
NI 2250 b 9130 ¢ 16,290 ¢ 530 b 792 a 612a
N2 2650 a 9730 b 16,900 b 666 a 811a 625 a
N3 2860 a 10,560 a 17,550 a 688 a 856 a 622 a
¥ Mean 2430 9380 16,250 596 786 594
T3 NO 2380 ¢ 8310 ¢ 13,830 d 571D 844 b 556 b
N1 2680 b 10,860 b 17,090 ¢ 610 ab 945 a 596 ab
N2 3050 a 11,100 ab 17,990 b 619 ab 955 a 641 a
N3 3080 a 11,250 a 18,730 a 648 a 939 a 674 a
SFH{H Mean 2800 10,380 16,910 612 921 617
F1H T 19.06" 119.19" 129.09™ 189.80" 134.66" 9.21
F-value N 70.26" 428.99" 196.54™ 32.69" 13.43" 8.44"
TN 2.39 21.06” 5.98" 3.54° 0.79 0.38

AbFRF R 3, RIFVEER G AR T R AL BRIRIAE 0.05 BEAKT 25 5 W3, "R 43 R 7R 76 0.05 A1 0.01 BEFRK P22 57 2

Treatments are the same as those given in Table 3. Values followed by different letters in a column indicate significant difference among

treatments at the 0.05 probability level. “and * indicate significant difference at the 0.05 and 0.01 probability levels, respectively.

2016 4725 A FAE PR A A AR A 0 1 L3 AR R T
WERI N T3 AL, MR T3 & T T1 & T2,
I3 IER 2.23%~12.05%FH1 4.60%~9.19%.2017 4E4% kb
HF, T3 5 FAKRE 24 BB AR &2 T3 &
WA R R A BT RSN B E KT T1 M T2,
RPN THRARTHRAY MR AFEFHE T
B b b P RIAR R T O3 i A SRS A A 1k 3
Ko TL. T2 Fl T3 ShFESIAAR R T 9 & Lk 1
SEIEANT 20.40%~66.99% . 31.91%~49.12%7
32.52%~50.43%; P& EF ML, BREH
ST, T, T2 M T3 AR 2 T W Ltk 1y
B T 16.16%~25.97% . 24.41%~26.69%Fl

5.75%~33.03%. 7349k, REAKFX KA AT 0
W M T T KR T RSB AR R T E Y
AR A )i T, i A Y
BARAZRTYEREST N 4B, HAR HEZ K
VR ZERARE, EKBARAETY, ANRFE Y
R REAA L 3T 5 R N3>N2>NI>NO,
23 MEARNFEERENETELFTRBAR. B0
HERRERRBEFRERMNF M

M 5 Al ARy SO KRS AU A R R
R O E R R A D a i B OKE, AR
AKX KRG Ll AP A R 0 5 M TR K
NTHEHRT3)HT, i R sl AR vk A R B
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x5 FTRAMEARTRRKEMARIBEZEENARHBRRNEENTM
Table 5 Effect of nitrogen levels on nitrogen, phosphorus, and potassium accumulation of hybrid indica rice at various fertility
periods under different cropping practices (kg hm?)

e A ZE M E 4 N accumulation R E & P accumulation ME AR K accumulation
Treatment BT it A BT A I P A I
Jointing Heading Maturity Jointing Heading Maturity Jointing Heading Maturity
2016
Tl NO 36.86 d 78.47 d 113.38d  7.12¢ 20.66 d 32.09b 59.94 d 147.98d  164.08 ¢
N1 47.15¢ 11561c  151.81c  9.46b 26.91 ¢ 34.26 b 66.83 ¢ 168.13¢ 17479 b
N2 52.08 b 152.49b  173.38b  11.06a 32.1b 39.61 a 74.44 b 185.08b  201.29a
N3 58.14 a 17434a  192.79a  11.84a 36.97 a 43.04 a 83.89 a 190.93a  211.96a
F-H{E Mean 48.56 130.23 157.84 9.87 26.60 37.25 71.28 173.03 188.03
T2 NO 37.72 ¢ 90.00 d 108.52¢  5.58¢ 19.09 b 33.86 b 60.73 ¢ 143.90d  150.51¢
N1 43.66 b 12295¢  159.87b  10.18b 27.63 a 39.52 a 66.65 b 163.80¢c 1783 b
N2 48.46 a 136.67b  168.11b  13.21a 28.15a 39.69 a 7533 a 171.45b  193.94a
N3 51.52a 147.67a  183.02a  13.89a 3022 a 39.69 a 79.12 a 184.76a  200.01a
FH#){H Mean 45.34 124.32 154.88 10.71 26.27 38.19 70.46 165.98 180.69
T3 NO 38.74 ¢ 92.14d 123.71d  7.02d 20.93 ¢ 33.88 ¢ 60.07 b 143.57d 16692 ¢
N1 42.64 ¢ 118.58¢  156.65¢  12.03 ¢ 24.55b 36.52bc 6524 b 173.51 ¢ 185.14b
N2 49.67 b 155.89b  173.43b  15.01b 29.42 a 40.49ab  74.45a 183.54b  207.93a
N3 54.97 a 166.56a  193.03a  17.00a 31.49 a 4424 a 81.58 a 188.12a 21121 a
F-¥{H Mean 46.51 133.29 161.71 12.76 29.16 38.78 70.34 172.18 192.8
F& T 5.10 13.65" 1.68 18.93" 7.50" 6.00 0.11 2.54 2.97
F-value N 61.66" 405.74" 143.3" 88.16" 56.85" 21.44" 43,737 713.78™ 82.18"
TN 1.29 11.07” 1.13 3.64" 2.24 2.00 0.32 8.14" 0.98
2017
Tl NO 32.37d 96.61 d 136.61d  9.97¢ 3522 ¢ 40.88 ¢ 60.33 d 156.98d  196.69 d
N1 36.05 ¢ 120.63¢c  16991c  10.28¢ 41.65b 44.94 b 72.02 ¢ 190.62¢c  224.66 ¢
N2 52.42b 139.82b  181.82b  12.60b 45.80 a 50.02 a 82.11b 196.95b  239.69 b
N3 62.73 a 151.63a  19575a  14.86a 46.74 a 53.25a 92.78 a 213.04a  259.52a
SE-H{H Mean 45.89 127.17 171.02 11.93 42.35 47.27 76.81 189.40 230.14
T2 NO 30.63 ¢ 74.78 d 122.84d  8.80c¢ 33.49 ¢ 43.22b 60.315¢  159.50c  196.61 ¢
N1 35.37b 112.83¢  155.82¢  10.52b 37.34 b 50.46 a 70.705b  188.22b  220.11b
N2 4113 a 126.79b  170.46b  11.79ab  39.74b 51.00 a 76.39ab  200.54a  229.72a
N3 39.88ab  147.18a  183.33a  12.37a 44.57 a 5343 a 81.01a 209.37a  239.86a
F-H{H Mean 36.75 115.40 158.11 10.87 38.78 49.52 72.105 189.41 221.57
T3 NO 3531¢ 102.94d  136.74c¢  10.86b 3327 ¢ 37.95¢ 68.84 ¢ 162.2 d 204.72 d
N1 37.45bc  12523c¢  17458b  11.04b 42.41b 45.01b 80.20 b 184.1¢ 219.20 ¢
N2 43.08 b 139.64b  182.5b 13.35a 44.02 b 49.40ab  87.39ab  199.23b  235.86Db
N3 49.76 a 152.14a  19527a  13.74a 48.07 a 54.40 a 9293 a 21048a  251.31a
-2 {H Mean 41.40 129.99 172.27 12.25 41.94 46.69 82.34 189.00 227.77
F 1§ T 17.79 6.40 40.63" 2.23 15.28 0.59 5.85 0.01 39.23"
F-value N 57.70" 193.42" 183.80™ 25.35" 75.38" 22.66" 34.26" 114.48" 107.04™
TxN  8.49 2.75 0.27 1.21 1.85 0.74 0.71 0.64 1.90

AbFETFFE 3. [RIH R IS AN R TRk R A BRI AE 0.05 MESR KT 28 5 2, R4 SRR AE 0.05 1 0.01 MEFR KT 28 5 i 2
Treatments are the same as those given in Table 3. Values followed by different letters in a column indicate significant difference among
treatments at the 0.05 probability level. " and * indicate significant difference at the 0.05 and 0.01 probability levels, respectively.
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Table 6 Effect of nitrogen levels on the rate of nitrogen, phosphorus, and potassium accumulation in hybrid indica rice at various

fertility periods under different cropping practices (kg hm > d ™)

AR EHEFR N accumulation rate

M E L EHZE P accumulation rate

M E M EHEZE K accumulation rate

" — - "
BB e P e Tl
Treatment Before 7 - Before o - Before o v
Jointing Jomtu?g— Headm.g— Jointing Jomtlr'lgf Headlgg— Jointing JOll’ltlflgf Headm‘g—
Heading Maturity Heading Maturity Heading Maturity
2016
Tl NO 0.50d 1.22d 0.83 a 0.10 ¢ 0.40d 0.27a 0.81d 2.61c 0.38a
N1 0.64 ¢ 2.0l ¢ 0.86 a 0.13b 0.51c 0.18 ab 0.90 ¢ 2.96b 0.16 b
N2 0.70 b 2.95b 0.50 b 0.15a 0.62 b 0.18 ab 1.01b 331a 0.39a
N3 0.79 a 3.42a 0.44 b 0.16 a 0.74 a 0.14 b 1.13a 3.12 ab 0.50 a
S Mean 0.66 2.40 0.66 0.13 0.57 0.19 0.96 2.99 0.36
T2 NO 0.90 ¢ 1.54 ¢ 0.47 b 0.11¢ 0.40 b 0.38a 1.17 ¢ 241b 0.17 bd
N1 1.04b 233b 0.95a 0.20b 0.51a 0.31 ab 1.28b 2.85a 0.37 abc
N2 1.15a 2.60 a 0.81a 0.25a 0.44 ab 0.30 ab 1.45a 2.80a 0.58a
N3 123 a 2.83a 0.91a 0.27 a 0.48 ab 0.24 b 1.52a 3.03a 0.39 ab
S Mean 1.08 2.32 0.78 0.21 0.46 0.31 1.35 2.77 0.38
T3 NO 0.52b 1.57 ¢ 0.75a 0.09d 0.41a 03la 0.81b 251b 0.56 a
N1 0.58b 2.23b 0.91a 0.16 ¢ 0.37 a 029 a 0.88 b 3.08a 0.28 b
N2 0.67 a 3.12a 0.42 b 0.20b 0.42a 0.26 a 1.01a 3.13a 0.58a
N3 0.74a 3.28a 0.63 ab 023 a 0.43 a 030 a 1.10a 3.10a 0.55a
S Mean 0.63 2.55 0.68 0.17 0.41 0.29 0.95 2.95 0.49
FA{H T 570.40" 422 0.66 35177 18.15™ 14.89 98.49™ 173.17" 0.39
F-value N 4880  212.28" 3.83" 104.50™ 6.51" 2.66 49.57" 22.79 3.50
TN 0.90 7.01" 2.52 6.57" 3.83" 0.56 0.40 1.18 1.47
2017
Tl NO 0.44 ¢ 1.78 b 0.93 a 0.14b 0.70 b 0.13a 0.83 ¢ 2.66 b 0.97 ab
N1 0.49 ¢ 235a 1.15a 0.14 b 0.87 a 0.08 a 0.99 b 3.13a 0.86 b
N2 0.72b 243 a 0.98 a 0.17 a 0.92a 0.10 a 1.12a 3.06 a 1.04 a
N3 0.86 a 2.47a 1.03 a 0.20a 0.89 a 0.15a 127 a 335a 1.13a
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(&R 6)
AEEHEZE N accumulation rate W Z L E & P accumulation rate AEHHEAR K accumulation rate
b3 gy P MRy RE Ry RPN
Treatment Before TEH%EH EE?XE@ Before *E@Eq EE?LEE Before ?ﬂ}%@,ﬂgﬁ EE?XE@
Jointing J 01nt1r'1g7 Headlr%g— Jointing JOll’ltlflgf Headlr%gf Jointing Jomtlflg— Headergf
Heading Maturity Heading Maturity Heading Maturity
SEXI{E Mean 0.63 2.26 1.02 0.16 0.85 0.11 1.05 3.05 1.00
T2 NO 0.71¢ 1.26 ¢ 1.07 a 0.20 ¢ 0.71¢ 0.22a 140 ¢ 2.76 ¢ 0.83a
N1 0.82b 2.21Db 0.96 a 0.24 b 0.77b 0.29 a 1.64 b 3320 0.69 ab
N2 0.96 a 2450 097 a 0.27 ab 0.80 b 0.25a 1.77 ab 3.68 ab 0.69 ab
N3 093 a 3.07a 0.80a 0.29 a 092 a 0.20 a 1.88 a 3.83a 0.58 b
SEXI{E Mean 0.85 2.25 0.95 0.25 0.80 0.24 1.68 3.40 0.70
T3 NO 048 ¢ 2.05¢ 0.89b 0.15b 0.68 ¢ 0.12a 0.94b 2.79b 1.18a
N1 0.51 be 2.66 b 1.30 a 0.15 ab 0.95b 0.07 a 1.10a 321a 0.83 b
N2 0.59 ab 2.93 ab 1.13 ab 0.18 a 093 b 0.14 a 1.20a 340a 1.03 ab
N3 0.68 a 3.10a 1.14 ab 0.19a 1.04 a 0.17 a 1.27 a 3.58a 0.98 ab
Y Mean 0.57 2.68 1.11 0.17 0.90 0.12 1.13 3.24 1.01
FE T 66.39" 4.60 3.22 56.90" 54.32" 0.27 80.35" 8.53 104.65™
F-value N 36.47" 70.43™ 1.18 16.60" 55.15" 0.87 27.56" 15.86" 2.20
TxN 3.50" 5.24 1.11 0.95 5.42" 0.34 0.40 0.61 1.31

ARBRRIE 3, [RISVBOR R AR F R R AL BRI 7E 0.05 BEAR K25 5 35, "R ™40 /R 16 0.05 1 0.01 HESK T 28 57 3

Treatments are the same as those given in Table 3. Values followed by different letters in a column indicate significant difference among

treatments at the 0.05 probability level. “and ™ indicate significant difference at the 0.05 and 0.01 probability levels, respectively.
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Fig. 2 Effects of nitrogen levels on root bleeding intensity of smgle stem rice after heading under different planting patterns
AbFE[R]FE 3, Treatments are the same as those given in Table 3.
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Fig. 3 [Effects of nitrogen levels on root bleeding intensity of population stem of rice after heading under different planting patterns
Qb PR 3, Treatments are the same as those given in Table 3.

RT TREEHPRRAENEEREMMERMBRRER

Table 7 Correlation between root activity at different growth stages and yield and its components

i 8] REZSHL HREEL FERLEL ESOIES H
Time Root system traits Effective panicles Spikeletes per panicle Seed-setting rate Yield
S 0d SBI 0.58" -0.04 -0.34 0.90”
0 day after heading GBI 0.91" -0.49 -0.70" 0.64"
s 7d SBI 0.45 0.13 -0.23 0.92"

7 days after heading GBI 0.88™ -0.43 -0.67" 0.70"
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&#x7)
s ] WAEZH EERIE Y Tk 5 ERRS Fr i
Time Root system traits Effective panicles Spikeletes per panicle Seed-setting rate Yield
s 14d SBI 0.26 0.28 -0.07 0.94"
14 days after heading GBI 0.82" -0.34 —0.60" 0.79"
AR 21 d SBI 0.14 0.39 0.07 0.84"
21 days after heading GBI 0.73" -0.22 —0.49 0.79™

SBI: FZEMRHREE; GBI BHIRGIISREE . TR 4r 51 F 7R AE 0.05 A1 0.01 MESAKTAHSC: 1 2
SBI: single Bleeding Intensity; GBI: group Bleeding Intensity. * and ™ indicate significant correlation at the 0.05 and 0.01 probability levels,

respectively.
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