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Abstract . Statistical analysis was conducted for photosynthetic traits (including net photosynthetic rate,
stomatal conductance, intercellular CO, concentration, and transpiration rate) and chlorophyll content
(including chlorophyll @, chlorophyll b, and total chlorophyll contents) in leaf of backcross progenies of
Taxodium * Zhongshanshan 302’ X T. mucronatum Tenore, and QTL mapping was performed for these
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traits. The results show that the frequency of these 7 traits shows a normal distribution. The mean of net
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photosynthetic rate is 3.91 pwmol + m™ + s, that of stomatal conductance is 0.23 mmol -+ m™ - s,

that of intercellular CO, concentration is 190. 94 wmol - mol™', that of transpiration rate is 5.17

.57 and those of chlorophyll @, chlorophyll b, and total chlorophyll contents are 0.48,

mmol *+ m
0.16, and 0.64 mg - g™", respectively; the coefficient of variation of intercellular CO, concentration is the
smallest (7.39% ) , while those of other 6 traits are relatively large, all of them are 25.00% and above,
and the coefficient of variation of stomatal conductance is the largest (43.48% ). The QTL mapping result
shows that except for transpiration rate and chlorophyll b content, other 5 traits are mapped to 8 major
QTLs, which contain 98 SLAF markers, and the confidence intervals of these major QTLs are different.
Net photosynthetic rate, stomatal conductance, and chlorophyll a content are each mapped to 1 major
QTL, which locate at No. 1 linkage group (¢/-1) and No. 11 linkage group (¢/1-1 and q11-2) , each
contains 25, 3, and 13 SLAF markers, respectively, and their rates of explaining phenotypic variation
are 5.68%, 7.85%, and 10.95%, respectively; intercellular CO, concentration is mapped to 2 major
QTLs, which locate at No. 6 linkage group (g6—1 and ¢6—-2), each contains 3 and 1 SLAF markers,
respectively, and their rates of explaining phenotypic variation are 9.76% - 10.70% and 0. 62%,
respectively; total chlorophyll content is mapped to 3 major QTLs, which locate at No. 1 linkage group
(q1-2) and No. 11 linkage group (gI1-3 and q11—4), each contains 26, 26, and 1 SLAF markers,
respectively, and their rates of explaining phenotypic variation are 6.51%-6.64% , 9.66% , and 6.60% ,
respectively. In addition, the additive effect value of ¢6—2 is positive, while that of the other QTLs are
negative. It is suggested that the confidence intervals of these 8 major QTLs are different, and there is no
“one cause-multiple effects” phenomenon, and these QTL interval genes are mainly involved in negative
regulation of photosynthetic traits and chlorophyll contents.
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Fig. 1 Frequency distribution of photosynthetic traits and chlorophyll content in leaf of backcross progenies of
Taxodium ‘ Zhongshanshan 302’ xT. mucronatum Tenore
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Table 1 Statistics on photosynthetic traits and chlorophyll content in leaf of backcross progenies of Taxodium ‘ Zhongshanshan 302’ xT.

mucronatum Tenore
S 7%1%% . _— . Jiz| 1c02 . - &H/(mg - g!) Content
Ehams AR/ (wmol - m™2 - s~ _ _ W BE/ ((umol + mol ™ . _ _ S S
Slatistﬂi- D . Ne(t't)holosynthelic ) EF;%S;Z::{%Q;}SLC;LI; b ite(r('illular CO, ) E?fr(ar:sr:)?rlanolz rzat‘es D . MR a ) MHERE b Iéitﬁ%:

rate concentration Chlorophyll @ Chlorophyll & chlorophyll

Min. 0.50 0.06 150.60 1.62 0.16 0.03 0.19
Max. 7.98 0.52 216.01 10.92 0.83 0.29 1.12
M 3.91 0.23 190.94 5.17 0.48 0.16 0.64
SD 1.57 0.10 14.11 1.72 0.12 0.06 0.17
CV/% 40.15 43.48 7.39 33.27 25.00 37.50 26.56

D Min.; 5/MHi Minimum; Max. ; fit K{H Maximum; M: ¥J{H Mean; SD: bi#fE2% Standard deviation; CV: 7“5 2% Coefficient of variation.
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Fig. 2 QTL mapping result of photosynthetic traits and chlorophyll content in leaf of backcross progenies of

Taxodium ‘ Zhongshanshan 302’ xT. mucronatum Tenore
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Table 2  Characteristics of major QTLs of photosynthetic traits and chlorophyll content in leaf of backcross progenies of Taxodium
¢ Zhongshanshan 302’ xT. mucronatum Tenore
fiReR AL " N
Sy N Yy PR LY/pL PURRECLE o
K J N S ) e . AR S R e -
OTLZFE EBUHE  pnpen SIAPRRCE e o mmven pe % %t 4t fi Additive
QTL Linkage . SLAF marker . . . . Rate of explaining .
: Marker interval b Physical distance Physical — Trait! henotvbic Logarithm of effect value
name group number interval distance phenolypie odds (LOD) (ADD)
variation ( EXP)
ql-1 LG1 4997-111 865 25 64.253-64.253 0.000 Pn 5.68 2.08 -0.78
ql-2 LG1 4 626-90 473 26 106.852-108.203  1.351 Chl 6.51-6.64 2.27-2.40 -0.09
q6—1 LG6 19 955-31 001 3 69.322-69.855 0.533 Ci 9.76-10.70 3.83-4.65 -8.67--8.19
q6-2 LG6 16 230-16 230 1 100.106-100.106  0.000 Ci 0.62 2.65 2.08
qll-1 LG11 25 340-69 015 3 63.504-63.504  0.000 Gs 7.85 2.29 -0.05
ql1-2 LG11 3 256-77 731 13 105.995-105.995  0.000 Chla 10.95 2.94 -0.08
qll-3 LGI11 7 685-104 488 26 99.435-99.435 0.000 Chl 9.66 3.01 -0.10
qll-4 LG11 37 004-37 004 1 36.491-36.491 0.000 Chl 6.60 2.13 -0.09

D Pn. ¥OLA 3 E Net photosynthetic rate; Chl: B E AR Total chlorophyll content; Ci: Jif ] Cco, e B Intercellular CO, concentration; Gs: AL

S Stomatal conductance ; Chla; 42 o 5 Chlorophyll a content.
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