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Genetic Analysis of Rice Grain Mineral Elements Content and
Correlation Analysis with Main Agronomic Characters

CHEN Xiu-chen, WANG Shi-mei, WANG Hai-juan, WANG Shen
(Rice Research Institute of Anhui Academy of Agriculiural Sciences , Hefei 230031 )

Abstract ; Contents of mineral elements including micronutrients as Ca, Mg, Cu,Fe,Zn and Se in rice grains
were researched. Lvhan No. 1 as male parent,102S,KD36S,7HS012 and 7HS013 as female parents, some hybrid
combinations were selected , genetic analysis of main agronomic and economic characters and mineral elements were
measured between parents and hybrid combinations, correlation analysis between agronomic characters and mineral
elements , among mineral elements of all hybrid combinations were analyzed. The result showed that many agronomic
and economic characters of hybrid combinations were better than Lvhan No. 1,and LK3 was the best. There were
some positive or negative correlation between mineral elements content and agronomic characters. the relationship of
K,Mg,Zn,Se and other elements and the yield of rice was close. The order of mineral elements content was P > K >
Mg >S > Ca > Mn > Fe >Zn > Cu > Se, the K contents of all hybrid combinations were better than Lvhan No. 1,and
Fe contents of LK2,LLK3 and LK4 were also better than Lvhan No. 1. The relationship was the closest between major
elements and trace elements, the relationship was second among trace elements, the relationship among major ele-
ments was farthest. Agronomic characters or mineral elements content of hybrid combinations which 7HS012 as fe-
male parent were best. 7HS013 as female parent was second , others were ordinary. This study provides some theoret-

ical basis for selecting female parent of drought tolerance and high nutritional value rice.
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Different lowercase letters showed that the difference was significant,the same as below
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Fig. 1 Analysis of main agronomic characters of Lvhan No. 1 and hybrid combinations
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Table 1 Correlation coefficient between mineral elements content and main agronomic characters of rice grain
W RIGHE

Ca K Mg P S Cu Fe Mn Zn Se

Mineral elements
MR —0.6101" 0.9647™ -0.9460*" -0.6449* -0.3709 -0.5831* -0.0533 -0.7125* -0.6743* 0.7979*
Plant height
FRESRAL —0.7348* 0.9642* -0.6613* -0.25900  -0.1002 -0.8123*  0.1140 -0.2751 -0.8749™ 0.9615**
Filled grain number per panicle
RHEERIEL —0.8057* 0.9622™ —0.7008" -0.2485  —-0.0342 -0.8545"  0.2083 -0.3388 -0.9116" 0.9805 ™
Grain number per panicle
AR —-0.7871* 0.6613* —0.1797 0.3118 0.3803 -0.9166*  0.4528  0.2298 -0.9738* 0.8977 ™
Grain weight per plant
SEYR 0.2793 0.3627 -0.0118 -0.2540 -0.5763 0.0639  —0.6843* 0.2718 -0.0046  0.1734
Seed setting rate
ThiE -0.5036* -0.0570 0.5026*  0.8929*™  0.8445™ —0.6181 " 0.7166* 0.7235* -0.5319  0.3797

1000 — grain weight

* IR P <0.05 BEIKF; ™ Fon P <0.01 BEKF

* represents significant difference at 0. 05 level , ™
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2.2.1 KERTZEGENT  HE2 W FEYIET L
TR EICR TR A/MEIR K P>K >Mg >S > Ca, 4
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SRR K Mg M P OGRS & m TR, H 4 4
HAEH K TCER & i 5O 22 Rk 8 B K7, /I
B REES Mg TCE T B SRR ZERARE P It
KR T LK1 5AMZERA R ESN, LK2 1K3 Fl LK4
AR 22 3R 3 W K, S STR SRR T 1IK3
B TAASE 355 1010. 93 mg/ kg, HAMERE T-424, H.
LK1 19 S Fr il i/ NFACAR R HAA 5

®2 ZRI1SEREXXZERTHATERE

represents extremely significant difference at 0. 01 level

2.2.2 WETESENH R 2 v, KRR
HEITTE S = I/MER N Mn > Fe >7Zn > Cu > Se, 4
AMNEESEAR Cu T Se JTEER & B IHMLTFAAR, HIEHL
A [E] 25 IR E) 0 KO, R B ACE 4 S
) Se JCE it AU 2 AN 1 2 Fe Fll Mn JCER Y
IR TR, H Fe TTESRIRT LK1 504 MR 2R
ANREEAN, Hofh 3 ANULA 85 AR ) 25 5 A 3 i 25K
- R R R4 AT Mn TR SRS
AREZEFEANEE; Zn TR T RIRT LK4 5 TR
Fh, iK% 23. 04 mg/ kg, HAMAL T4CAS, H 1K3 (19 Zn JG
RO BT R A A

Table 2 Mineral elements content of Lvhan No. 1 and different female parent and hybrid combinations (mg/kg)
il Varieties Ca K Mg P S Cu Fe Mn Zn Se
G115 241.33a 2202. 85a 1057. 26a 2421. 84a 997.43a 4. 96a 31.09a 45.12a 21.67a 1. 80a
LK1 227. 50a 2443.21b 1093. 76a 2443. 54a 832.92¢ 3.47b 32. 06a 47.58a 20.27a 1. 58a
LK2 207.29a 2433.53b 1080. 81a 2494. 28b 961. 81h 2.79¢ 35. 84b 46. 44a 17. 46b 1.6la
LK3 200. 54a 2447. 48b 1124. 58a 2585. 76¢ 1010.93b 1.97¢ 36. 19b 49.38a 13. 50¢ 1.73a
LK4 231. 83a 2382.33b 1183.33a 2591. 67¢ 984. 60a 3.78b 34.71b 49. 89a 23.Ma 1.43a
2.2.3 mFMEIMAESH B3 AT, RFEA THS013 #EATECA, 15 2 e e A Rirh i s R

TEGREFABE, 4 NS, LK4 1 Ca Cu,
Mg Mn P Fil Zn #9 & HE 355 T HAh 3 4~ 414 5 LK3
) Fe K .S il Se JUE & ¥y T HAh 3 NA (%
2), FAik, FIHES 1 5 HMAF FHR THS012 Fl

R
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Table 3  Variance analysis of different elements among
hybrid combinations
IR Rl B B ¥75 PE
Elements SS df MS Pvalue
Ca 130. 072 2 65. 03599 0.78317
K 2243.71 2 1121. 855 0. 155379
Mg 866. 934 2 433. 467 0. 551807
P 17789. 23 2 8894. 617 0. 408334
S 1651. 894 2 825.9472 0. 156388
Cu 0. 003643 2 0.001822 0. 00512
Fe 24. 13364 2 12. 06682 1. 47452
Mn 2.629437 2 1.314719 0. 566267
Zn 1. 025729 2 0.512864 0. 099444
Se 6.303115 2 3. 151558 0. 017982
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Table 3 Correlation coefficient of mineral elements content among hybrid combinations

Ca K Mg p Cu Fe Mn Zn Se
Ca 1
K -0.6495" 1
Mg 0. 4649 -0.8281™ 1
P -0.1713 -0.4979 0.7915 " 1
S -0.5087" -0.2973 0.4698 0. 8887 ™
Cu 0.9680 " -0.6850 " 0. 3689 -0.2439 —-0.4899 1
Fe -0.7397" -0.0313 0. 1251 0. 6693 * 0.9332 -0.6676" 1
Mn 0.2235 -0.5033 " 0.9011 ™ 0. 8284 ™ 0.4837 0. 0467 0. 1567 1
Zn 0.9585* -0.7695" 0.4636 -0.1295 -0.3793 0.9924 ™ -0.5803" 0. 1265 1
Se -0.8894 0.8905 ™ -0.5882" -0.0630 0. 1616 -0.9392""  0.3823 -0.2226 -0.9738 1
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