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Analysis of the Effect of Precise Positioning and Spot Seeding Seedling Raising
of Rice Half Bowl-shaped Tray Based on Comprehensive Quantitative Grading

Evaluation of Rice Seedling Quality

JIN Chenghai, YAN Yongfeng, CHEN Mojun, PIAO Rihua, MENG Fanmei, LI Jia, YANG Feng, QI Chunyan*,
PIAO Hongmei*

(Jilin Academy of Agricultural Sciences(Northeast Agricultural Research Center of China), Changchun 130033,
China)

Abstract: To clarify the effect of precise positioning and spot seeding on improving rice seedling quality in seed-
ling raising, different weights were assigned to each index based on the strong seedling criteria specified in the
Technical Code for High-quality and High-yield Rice Production in Cold Regions, the weighted comprehensive
score was calculated, and a comprehensive quantitative grading evaluation standard for rice seedling quality was
proposed. Based on this standard, the seedling raising effects of different sowing methods were analyzed and com-
pared, and the seedling quality indicators(dry-raised large seedlings) of Jijing 830 and Jijing 816 were scored. The
results showed that within the scope of the investigated seedling quality indicators, the total seedling quality score
of Jijing 816 under precise positioning and spot seeding reached 41 points, which was 13.9% and 7.9% higher
than that under manual broadcasting and mechanical sowing, with an average increase of 10.9%. The total seed-
ling quality score of Jijing 830 under the same sowing method was 40 points, which was 14.3% and 29.0% higher
than that under manual broadcasting and mechanical sowing, with an average increase of 21.7%. The average
seedling quality of the two varieties was improved by 16.3%. The sowing rate was reduced by 44.7%-63.4% un-
der precise positioning and spot seeding; the formation and survival of low-node tillers were promoted by the im-

provement of seedling quality, resulting in an increase in theoretical yield by 4.0%-14.6%.
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x1 BRHASENRESFNFE
Table 1 Quantitative evaluation method for age classification and grading

T H WS> 153 J3EY FRAH
Ttem Assign points/points Score/point Limit
fie3 ] N/t BEHEPE 6 1 <3.0
6 3.0~4.0
3 >4.0
EN-PN] 4 2 <4.0
4 4.0~5.0
1 >5.0
L /d REEPH 5 1 <30
5 30~35
2 >35
LA SPNE] 3 1 <35
3 35~ 40
1 >40

®2 HWEMESERSIEXSREETNTE

Table 2 Quantitative evaluation method for classification and grading of aboveground morphological indicators

T H W3/ 53 IHESY FRAE
Ttem Assign points/points Score/point Limit
T i /em EHPH 6 2 <12.0
6 12.0 ~ 14.0
4 >14.0
EN-PN ] 4 3 <16.0
4 16.0 ~ 18.0
2 >18.0
5 1B R fom 5 5 <3.0
1 23.0
ZEHEGE/mm 5 1 <1.0
3 1.0~3.0
5 >3.0
JEFF I fem it 3 1 <2.0
3 2.0~25
1 >2.5
2t 3 1 <5.0
3 50~55
1 >5.5
30t 3 1 <8.0
3 8.0~8.5
1 >8.5
23 3 1 <11.0
2 11.0~11.5
1 >11.5
JETF it E] B/ em 55 1o E 55 2 -l B 5 3 <0.8
5 0.8~1.2
3 >1.2
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gx2
Table 2 Continued

Wit H W53 153 SHEY FRAE
Ttem Assign point/point Score/point Limit
Wit /em BEHE 6 2 <12.0
5% 2 i HE 5 3 b L[] B 5 3 <0.8
5 0.8~1.2
3 >1.2
5 3np it H 5 4 n et HL )R 4 3 <0.8
4 0.8~1.2
3 >1.2
BHE K Pk EERUA 3 0 <0.1
1 0.1~1.04
2 1.0 ~2.0 4
3 >2.0 4~
JTBENTH /% 5 0 <10
1 10~ 30
2 30 ~ 50
3 50 ~70
4 70~ 90
5 >90

®3 RMEBESERIXSREETNTIE

Table 3 Quantitative evaluation method for classification and grading of root morphology indicators

it H W 53/53 ST FRAE
Ttem Assign point/point Score/point Limit
WEHu%  REE 6 2 <5.0
4 5.0~9.0
6 >10.0
FEKH 4 1 <10.0
2 11.0~19.0
4 >20.0
P TR K fem 5 1 <2.0
2 2.0~3.0
3 3.0~4.0
4 40~5.0
5 >5.0
e 5 0 Rt
2 wiEE
5 H

x4 EBERIEIREERN T E
Table 4 Quantitative evaluation methods for physiological index classification and grading

itH W73/ 53 G5 FR{E
Ttem Assign point/point Score/point Limit
HHkTEg  REPHE 20 10 <3.0

15 3.0~45
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gxr4
Table 4 Continued

WH W3/ 53 SHEIY PR A
Ttem Assign points/points Score/point Limit
atktEg  REhm 20 10 <3.0
20 =>4.5
BE K 16 8 <4.5
12 45~6.0
16 >6.0
T It
W (SPAD ffD) 5 5 >35.0
4 30.0 ~ 35.0
3 25.0~29.9
2 20.0 ~24.9
1 15.0 ~ 19.9
0 0~ 14.9

*5 BRGESEEPNEIREERMN T E
Table 5 Quantitative evaluation method for classification and grading of rootedness and greening period

i H W53/ 53 I3HEY PR A
Ttem Assign points/points Score/point Limit
e 25 7 0 FARPEZE  BRAAA L, A REACEE
4 AR, IR — B0 R IR, SRR R
7 FEARPELE , TR —F5(2.0 ~ 2.5 em), L ANERAR , A2 A 15
L SPNi ] 5 0 FARPEZE  BRASAAL, A RECEE
2 AR, SRR — B0 TR IR, SR R
5 SRR TR —30(2.0 ~ 2.5 cm), JEUREE R, AL
R RE 6 0 >8
3 5~7
6 <4
E=DNi] 5 0 >8
2 5~7
5 <4

22 BHEMAEXNREZRNIZN
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Table 6 Seedling quality under different sowing methods
CALIR T
Whh AR RO EE/em " JElem S T 2R /em
e " G T - HiKfem *
Variety Sowing Seedling ) Height of the Number of g- 100 k™! Stem base
Tiller Leaf age Root length
name method height first leaf roots Dry weight width
sheath
w816 H#E  14.68+0.22b  0.13+0.05b 4.17x0.11c 2.33+0.05ab  4.08+0.35b 13.21+0.69b  5.20+0.53b  0.36+0.03b
ML 15.67+0.38ab  0.05+0.06b  4.24+0.06b 2.44+0.20a  3.55+0.28b 13.38+0.99b  6.73+0.83ab  0.35:0.02b
et 16.56+0.94a  0.43+0.19a 4.66+0.09a 2.12+0.13b  4.80+0.29a 15.38+1.56a 8.33+0.99a 0.47+0.02a
i 830 % 14.55+0.37b  0.15+0.00b 4.33+0.08a 2.53+0.20a  3.89+0.28b 13.50+1.16ab  4.73+0.31b  0.34x0.01b
L% 15.84+091a  0.01+0.10b 4.01+0.07b  2.47+0.15a  4.53+0.35a 11.50+1.22b  4.33+0.42b  0.34+0.03b
ki 15.66+0.56a  0.68+0.10a 4.43+0.05a 2.39+0.06a  4.82+0.15a 14.35+1.0la 6.13+0.47a 0.48+0.05a
T« (R F)EUIE 5 AN /] /NS S8 38R 7E 0.05 7K1 22 53 .35 (P<0.05)
Note: Different lowercase letters after the same column of data indicate significant differences at the 0.05 level(P<0.05).
R7 FEBHAXNTHRERERSE
Table 7 Score of seedling quality under different sowing methods
55 1 -8
mAZFR RO B /em 15 /em R 5% THE/ ZEHTi/em
. , S 2 S R | ¢ 97 Lo it
Variety Sowing Seedling Height of Number of  g*100 f Stem base
Tiller Leaf age Root length Total
name method height the first roots Dry weight width
leaf sheath
HHE816 % 3 1 4 5 4 2 12 5 36
HLER 3 0 4 5 3 2 16 5 38
Pk 4 1 4 5 4 2 16 5 41
W 830 % 3 1 4 5 3 2 12 5 35
Pk 3 0 4 5 4 2 8 5 31
A 3 1 4 5 4 2 16 5 40

21.7% . PIAS B R T2 5 T 16.3% R SBAE B O 2 TR MR RL S8 S B, BN

o = == = == A 4 — 5 . 5
23 BREMRENTERFEMHREZRNIN T A AR B, OB 816 A% U7 =X 5 HiHk LBl
MRS AT LLE W, i AR Tk #EA G, B SE BE n 3.6% M1 1.1% 3 T
®8 ARFBEMHAXTHFERTEMHER
Table 8 Yield and yield composition factors under different sowing methods
Bk S TR AL TR
AR BIEY ALk K EE A VA<V i/ HEA
A B N SR SRR L 4 L FERL
W oM R T e T
o ke T/ T AR AN g 1000 gel0007' FEST ZEAC
mRp AR ek . g B! Number R . Pt/
Jem ATt eme il Number Total Total it ki FE1% 1%
Variety Sow - Single of  un- kg-hm™
Plant Effec - Panicle of filled spike - grain Average Full- Grain  Seed sel-
name ing panicle filled Theoreti-
height tive ear length grains/ lets per weight 1000- 1000 plump  ting rate
method weight grains/ cal yield
per hill panicle panicle / perhill  grain grain ness
panicle
panicle weight weight
108.7+ 15.0+ 17.9+ 135.6+ 1443+ 45.5+ 944+ 940+ 7598.5+
HHEsle IR 3.2+0.2a 8.720.7a 22.4+03a 23.7%0.1a
1.0b 0.8a 0.5a 4.5a 2.6bc 1.6a 0.5b 0.6a 165.1bc
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Table 8 Continued
A SR TORL 0L TORL
T SR A RbkE # EE AV ) i/ FPR
w oM R e o TR e
o ] T/ T/ L, AR geR g-1000  g+10007"  FEH:  LESC o
mRpa R Jrat - 4 g Tl Number o . i Y
Jem A~ cm - i Number Total Total ki i % % )
Variety Sow - Single of un- kg+hm™
Plant Effec - Panicle of filled spike - grain Average Full- Grain  Seed set-
name ing panicle filled Theoreti-
height tive ear length grains / lets per weight 1000- 1000 plump ting rate
method weight grains / cal yield
per hill panicle panicle /  perhill  grain grain ness
panicle
panicle weight weight
109.1+ 15.3+ 18.6+ 139.7+ 147.9+ 46.5+ 948+ 945+ 77711+
HLI% 3.4+0.2a 8.2+3.3a 21.7+0.2b 22.9+0.5a
1.4a 1.2a 0.3a 7.0a 3.0ab 2.2a 0.2b 2.2a 170.6ab
106.0+ 153+ 18.3+ 139.6+ 149.5+ 48.4+ 957+ 934+ 8082.8+
mAE 3.3x0.4a 9.9+1.6a 22.6+0.3a 23.6+0.5a
0.4a 1.5a 0.8a 15.6a 2.3a 7.0a 0.4a 1.5a 175.1a
105.3+ 14.7+ 16.3+ 126.8+ 131.7+ 40.8+ 96.6+ 963+  6813.6+
HHER30 % 2.9+0.2a 4.8+0.7a 21.9+0.1b 22.7+0.3a
0.7a 1.5a 0.6a 9.9a 2.3b 7.6a 0.7b 0.4a 168.7b
99.7+ 14.7+ 16.5+ 127.0+ 132.2+ 40.6+ 982+  96.0+ 6780.2+
B 2.9+0.1a 5.3+1.0a 21.8+0.2b 22.2+0.7a
4.5a 1.5a 0.1a 8.8a 1.8b 8.2a 0.6a 1.0a 170.6b
104.9+ 15.3+ 16.5+ 136.8+ 143.6+ 46.5+ 994+ 952+ 7771.1%
i 3.1£0.1a 6.8+3.5a 22.2+0.1a 22.3+0.3a
3.4a 1.3a 0.2a 6.7a 1.6a 7.0a 0.7a 1.3a 106.8a

B3I 0.9% H1 4.19% KFRL T8 5 3 0 1.4% A1
0.9% , & XA AL R RCB A A2 AL, BE ™ i 8
6.4% 1 4.0% ; 7 K 830 5§ 77 5 WAk HLRR 7
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